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Abstract 
 Learning is one of the most important psychological processes for human 
growth and survival. Given it represents a person’s ability to evolve and adapt across 
the course of a lifespan, it is no wonder that ability to learn is positively associated 
with health, wealth and happiness. It is therefore vital to understand this complex 
process, and particularly why learning seems easier for some than others.  
Learning is often assumed to be driven by personal aptitude, with 
discrepancies in learning outcomes attributed to individual differences in intelligence. 
However, data reveal that intellectual performance is highly stratified according to 
major identity-based categorizations such as gender, class, and ethnicity. Far from 
being representative of individual traits alone, academic outcomes therefore also 
appear to be socially mediated.  
This thesis sheds light on why social groups—and the social identities they 
afford—impact on learning outcomes, and in so doing demonstrates empirically that 
social identity cues are significant drivers of learning at implicit and explicit levels. 
To achieve this goal, the thesis is divided into two sections. The first section—Social 
Foundations of Learning—consists of basic research showing that a minimal sense of 
social inclusion impacts on implicit levels of information encoding. The second 
section—Social Facilitation of Learning—uses this knowledge to try to improve 
learning outcomes for students in real-world settings.  
 The first chapter in Part 1 tackles the question of how to measure learning. 
Four experiments (total N = 658) design, test, and validate an online tool to measure 
implicit levels of encoding. A mini meta-analysis shows that the tool is as valid as 
traditional paper-and-pencil measures of encoding. Bringing together this cognitive 
measure with a social inclusion manipulation, the second chapter in Part 1 
demonstrates that a minimal sense of social inclusion impacts on implicit encoding 
levels. Two experiments (total N = 336) provide empirical evidence that invoking a 
sense of social inclusion promotes cognitive encoding more than social exclusion. 
 The second part of the thesis takes the research from the laboratory into the 
field, and specifically the classroom. The first chapter in Part 2 develops and validates 
an online tool to measure a person’s sense of social connectedness, known as social 
identity mapping. Five studies (total N = 815) with diverse groups, including 
university students, new mothers, and retirees, demonstrate that online social identity 
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mapping is easy and intuitive for users and has good psychometric validity. In terms 
of predictive power, the tool shows significant associations with measures of well-
being and can be used to predict resilience during times of identity transition. Finally, 
the second chapter of Part 2 features online social identity mapping as a core 
component of a psycho-educational intervention designed to improve learning 
outcomes among first-year university students. Delivered as a small group workshop, 
the intervention—known as GROUPS 4 EDUCATION—is tested alongside two control 
conditions: a passive education-as-usual condition; and an active group study 
condition (N = 180). Results from both self-report and behavioural data reveal that 
GROUPS 4 EDUCATION succeeds relative to the other two conditions in improving 
social connectedness and related outcomes of well-being and commitment to study.  
 Both sections of this thesis provide empirical evidence of the power of social 
identities to improve learning outcomes. The thesis as a whole thus shows that 
learning processes are highly influenced by a learner’s sense of belonging, connection 
and fit within their learning environment. In this way, it demonstrates that, although 
the learning process can be compromised by group-based disadvantage, learners can 
also develop skills that help them positively manage their own sense of social 
connectedness, and thereby improve their learning outcomes.   
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Thesis Introduction 
 
Learning is a key part of human development. From the moment we open our 
eyes to the world, we are learning. Our first instinct is to look to other people and 
emulate what they do (Meltzoff, 2007). As we go through life, learning becomes more 
complex. Each experience we accumulate contributes to an ongoing construction of 
who we are, and learning involves the interaction of that self-construction with the 
world around us. That said, learning is not restricted to the individual; it also 
functions at collective and societal levels. Learning has pushed humanity from the 
cave to the computer; driving adaption, fuelling revolutions, and transforming society. 
Learning is thus a foundational human experience; without it, our species could not 
flourish.  
 
What is Learning? 
Despite its ubiquity, work remains to be done to understand how learning 
‘works’ and therefore how it can be facilitated. Everyone experiences moments when 
learning seems to flow, but we can all recount times when it felt as if there was an 
insurmountable wall between us and the thing we were trying to learn. So why is 
learning sometimes so easy and sometimes so difficult?  
To answer this question, it is necessary to look more closely at the mechanics 
of learning. In its simplest form, learning involves the processing of new information 
in a way that allows for the retention and retrieval of that information. In order for 
information to ‘stick’, it needs to become integrated with our existing experience and 
knowledge. Given that our self-concept is made up of knowledge and experience, it is 
thus fair to say that whatever the type of learning—a new language, riding a bike, or 
understanding how to beat an addiction—we become a different version of ourselves 
as a result of undergoing that process (Scheirer & Kraut, 1979). Looked at in this 
way, it is possible to see how our sense of who we are—our identity—is key to the 
learning process.  
Moreover, learning does not occur in a vacuum, but involves complex human 
interactions, whether between a student and their teacher, an employee and their boss, 
or a client and their therapist. The social context—and the interaction between a 
person’s identity and that context—thus weighs heavily on the process and outcomes 
Thesis introduction 
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of learning. Understanding the impact of these social dynamics on learning is the 
main goal of this thesis. In pursuit of this goal, this thesis will begin by reviewing the 
environment in which learning takes place—considering the education system from 
both historical and social perspectives—before going on to review the psychological 
literature on learning and how this has evolved over time. 
 
How Learning is Delivered 
Over the last 200 years, the delivery of learning has become formalised within 
what has come to be understood as the education system. The core structure of this 
system involves a number of years of schooling for children and young adults, 
beginning in some countries from as young as two and a half years old, and finishing 
on average at the age of 18. The standard length of a school day is six hours, and runs 
five days a week, and as a result the vast majority of a young person’s waking hours 
are spent within this system, and, as a result, it dominates their developmental years. 
But the education system as we know it today, is not a ‘natural’ or inevitable 
phenomenon, and an understanding of its historical origins is useful when reflecting 
on modern learning practices.  
Prior to the agricultural revolution, humans existed as hunter-gatherers and 
there is no evidence of any educational structures at this time (Bettinger, Garvey, & 
Tushingham, 2015). With the rise of agriculture, humans began to settle in one place, 
systematically working the land for produce, thus increasing their chances of survival. 
This societal shift paved the way for land and property ownership, and by extension 
the stratification of society in ways that differentiated between those who owned land 
and those who did not. This fundamentally changed how day-to-day life was 
organised. Suddenly there was a lot more work and responsibility and, to cater for this 
demand, children were deployed as labourers to farm the land. No longer was learning 
a natural by-product of living, as it had been for hunter-gatherer communities, but 
instead it became commodified as a form of productivity.  
In the 18th century, the industrial revolution moved society from fields to 
factories. Now children no longer slaved out in the open air, but within industries. The 
numbers of children subsequently dying from disease, starvation and exhaustion was 
phenomenal, and laws were soon passed to try to protect them. An innovative law 
from 1883 in England forbade textile factory owners from employing children 
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younger than nine, and limited the working week for 10 to 12 year olds to 48 hours 
only (Mulhern, 1959). As the automatization of industry progressed, the requirement 
for child labour lessened, and what emerged in the vacuum was a need for formalised 
training institutions in which children could be prepared for their entry into the labour 
force. These institutions—known as schools—sprang up all over industrialised 
countries, and involved the teaching of strict moral and behavioural standards 
embedded within religious doctrine (West, 2001).  
Despite today’s education system enjoying a much-expanded curriculum, and 
a greater reliance on technology (Collins & Halverson, 2010), on many other levels 
teaching methods have not changed much since their inception. Students still sit at 
desks, learn to do as they are told, and undergo repeated personal assessments. Issues 
of discipline that would have previously been dealt with using corporal punishment, 
are now dealt with by other means: academic grading; parental sanction; or 
pharmaceutical intervention. And these modern educational practices still go on to 
have a profound impact on a person’s life trajectory—determining job options and 
salary potential, as well as impacting on life choices and health outcomes. 
Educational outcomes are now significant predictors of both quality and 
quantity of life lived. In the US, a person with a bachelor’s degree earns on average 
40% more over the course of their life than a person with no college education, and a 
person with a professional degree is over four times more likely to maintain 
employment than someone without (US Bureau of Labour Statistics, 2018) . 
Furthermore, college graduates report having significantly better health than their 
non-graduate peers, being four times more likely to maintain a healthy weight, avoid 
smoking, and wear a seatbelt (US Bureau of Labour Statistics, 2018). Overall, 
graduates are expected to live seven years longer than those with a high school 
qualification or less (Trostel, 2015). Indeed, the relationship between education and 
mortality rates is so strong that it is estimated that if every person in the UK had a 
degree this would reduce premature deaths by 202,000 per year (Hall, 2012).  
Given the benefits of learning, we would like to think of the modern education 
system as providing a level playing field upon which everyone should be able to 
succeed. However, academic performance data tell a different story; one in which 
there are major discrepancies in educational outcomes that are heavily stratified by 
socio-demographic factors (Autin, Batruch, & Butera, 2018; Croizet, 2012; Croizet, 
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Goudeau, Marot, & Millet, 2017; Hall, 2012). Indeed, many countries, including New 
Zealand, France, the United States and Germany, are functioning well below average 
in terms of equity of educational outcomes, with poor academic results correlating 
consistently with low socio-economic status (Croizet & Dutrévis, 2004; PISA, 2013; 
Smeding et al., 2013). In North America, where the annual educational spend is 
almost twice the average OECD country, and where class sizes are amongst the 
smallest in the world, high school dropout rates remain very high for minority 
students, with less than half of American Indian and Alaska Native students 
graduating from high school (Zehr, 2010). Also in the US, mathematics and science 
performance still varies significantly as a function of racial/ethnic background and 
family income as well as gender: 81% of engineering graduates are men; 82% of 
computer science graduates are men; and 81% of physics graduates are men (The 
State of Girls and Women in STEM, 2018). These statistics do not accord with the 
image of a level playing field, and moreover take a financial toll on a country’s 
economy. In Australia, for example, it is estimated that a 50-point fall in the test 
scores of vulnerable students between 2009 to 2015 led to a drop of 0.87% per year in 
GDP growth, translating to a $118.6bn drain on the Australian economy 
(Hetherington, 2018). 
These statistics highlight the need to consider the impact of social factors on 
learning outcomes. For, in raw terms, it is clear that a student’s sex, parental salary, 
and cultural or ethnic background all serve as significant predictors of educational 
potential. Yet learning is often viewed as anything but a social process. Indeed, when 
surveying the literature on learning, the influence of social context has historically 
been relegated to the margins of mainstream research. 
 
How Learning is Studied 
There are many different academic perspectives that deal with issues of 
learning, and they each cover a diverse range of psychological phenomena, from 
association and modelling, through to epigenetic motivations and socio-cognitive 
conflict. As a result, when trying to understand the phenomenon of learning, the 
psychological landscape is vast and somewhat de-centralised. A textbook presentation 
of learning is often framed within the transition from behaviourism to cognitivism. 
But this traditional perspective remains disconnected from theories of knowledge 
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acquisition—which reside within the developmental domain—or from constructivist 
research, which ironically is the perspective that has most impact on educational 
practice. Moreover, each of these differing literatures approach the question of 
learning with profoundly different assumptions, ranging from innate determinism 
through to cultural co-creation. 
 
Behaviourism and cognitivism. Early work on learning was studied from the 
perspective of behaviourism (Moore, 2011). This was based on the principle of 
association, which suggested that when two things co-occur they become associated 
in ways that have profound implications for behaviour (Mackintosh, 2003). Pavlov’s 
dogs are a famous example—they learned to associate the sound of a bell with 
feeding time, to the extent that they would ultimately salivate on hearing the noise 
alone (Pavlov, 1927). B. F. Skinner went on to explore associative learning further in 
studies of what he termed operant conditioning. Stemming from the earlier work of 
Thorndike (Olson & Hergenhahn, 2013), Skinner looked to the role of stimuli in the 
creation of behavioural outcomes. Behaviourists deemed learning to be an entirely 
observable procedure that was malleable according to reward or punishment. From a 
behavioural perspective, the individual was born a blank slate and subsequently 
‘coloured in’ through a process of conditioning (Watson & Rayner, 2000). 
However, in the 1960s researchers increasingly challenged behaviourist 
models, claiming they were too simplistic, and argued instead for a cognitive 
approach (Harré, 1992). Cognitivists likened the mind to a black box full of hidden 
processes and mechanisms. Arising at the same time as the development of computers 
and artificial intelligence, the cognitive revolution was fuelled by a belief that the 
human mind, like the algorithms running computer software, was based on rules and 
formula, and that psychologists need to simply uncover these rules in order to 
understand human behaviour. In line with this agenda, cognitive psychology was 
informed by an information-processing model, in which humans were seen as 
attending to, encoding, processing, and organising information in the form of internal 
mental schema (Ertmer & Newby, 2013). 
 
The developmental perspective. Partially aligned with the cognitivists, the 
developmental perspective on knowledge acquisition was nevertheless distinct, 
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departing notably in its conceptualization of intelligence as an interaction between 
biological stages and environmental factors, rather than as a fixed capacity (Piaget, 
1952). Providing valuable insight into the processes of learning, and yet often 
overlooked because of its association with the early stages of human development, 
Piaget’s (1966) theory of genetic epistemology put forward a ‘developmental theory 
of knowledge’.  
Piaget saw all knowledge acquisition as occurring in a set order originating in 
biologically pre-determined stages. As he saw it, learning was a process of 
accommodation in which individuals’ existing knowledge base adapts to new 
information (Piaget & Duckworth, 1970). This analysis suggested that learning is 
triggered through an awareness of a difference between what an individual already 
knows and what she or he is currently experiencing. This ‘disequilibrium,’ as Piaget 
called it, was thought to motivate children to move away from their current 
knowledge state and to explore what is new. Piaget believed that this notion of 
learning through socio-cognitive conflict worked most effectively between children—
where the learning differential was enough to be motivational but not so great as to be 
inhibitory (Palincsar, 1998).  
Vygotsky’s social development theory accorded with key aspects of Piaget’s 
thinking (Vygotsky, 1964), but went further in arguing that learning could only be 
understood in a social context. Vygotsky saw the social context as inextricably linked 
to the acquisition of knowledge and described learning as occurring when “an 
interpersonal process is transformed into an intrapersonal one” (Vygotsky & Cole, 
1978, p. 57). Extending Piaget’s notion of socio-cognitive conflict, Vygotsky argued 
for the importance of the Zone of Proximal Development (ZPD)—differential 
knowledge levels between a learner and a teacher, or a learner and their learning 
environment (Daniels, 2005). Vygotsky saw the dynamic of the ZPD as key to 
successful learning. Like Piaget, he believed that there needed to be a difference in 
knowledge levels in order for information to flow (Oates, Sheehy, & Wood, 2009). 
Moreover, the learner’s peer group was seen as a superior site of learning, and 
Vygotsky again argued that this was facilitated by challenging but non-threatening 
levels of socio-cognitive conflict (Palincsar, 1998).  
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The social constructivist perspective. The social constructivist perspective 
conceptualized a person (and hence their behaviour) as an ongoing product of their 
environment. As Vygotsky had argued, this perspective is based on the premise that 
individual behaviour cannot be understood outside the social context in which it 
occurs or independently of the cultural tools that make it possible (Gergen, 2009; 
Palincsar, 1998). It thereby explicitly rejects the assumption that knowledge resides 
within the individual and instead regards learning as a fundamentally social process. 
Moving beyond Bandura’s social learning theory (Bandura, 1977) in which 
observation and role modelling are seen as the source of learning, the social 
constructivist approach sees both learners and teachers as agentic actors, and the 
interaction between them as the site of knowledge co-creation. Here learning is 
understood as a process of meaning-making in which all aspects of lived experience 
play a part. Gergen places particular emphasis on the process of consensuality, 
through which different communities co-create interpretations and understandings, 
and based on their shared realities in ways that relate to, but are often different from, 
the shared realities of other communities (Gergen & Gergen, 1986). 
The social constructivist perspective has been drawn upon extensively within 
European educational literature and is often used as a conceptual framework from 
which to develop educational interventions. Here the key argument is that 
participants’ shared ownership of the learning process is critical to learning success. 
This has fuelled a range of real-world learning and teaching strategies including those 
that centre on public modelling, peer collaboration, and reciprocal teaching (Palincsar, 
1998; Taylor & Cox, 1997).  
 
Measuring Learning 
The diversity of psychological perspectives on learning serves to illustrate the 
complexity of this construct when it comes to how it is interpreted and defined. 
Historically, researchers have endeavoured to define learning according to outcomes 
related to recall, but there is on-going debate on this point related to how long recall 
must last to qualify as learning, as well as the context of recall (for instance, does new 
knowledge need to be accessible in a range of contexts? Doise, Mugny, & Perret-
Clermont, 1975). Furthermore, learning can also function at implicit levels that are 
not always captured by recall (Berry & Broadbent, 1988), and recall can be influenced 
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by other factors such as performance anxiety (Zeidner, 1998) or cheating (e.g., 
Pulfrey & Butera, 2013). Such uncertainties surrounding a recall-based measure of 
learning raise the possibility that researchers should be focusing on the processes of 
learning as well as its outcomes (Mangels, Good, Whiteman, Maniscalco, & Dweck, 
2012). Such fuzziness around a definition of learning has the potential to stymie 
scientific pursuit. In order to be able to study learning effectively, it is necessary to 
generate a working definition to enable operationalization of the construct, thus 
allowing researchers to agree on what constitutes learning, and from there to identify 
the factors that shape it for good or ill. 
Moving towards the generation of such a working definition, it is interesting to 
note that despite profound differences in the theories of learning outlined above, they 
nevertheless share a common theme, namely that—to varying degrees—they construe 
learning as stemming from an interaction between the self and the learning 
environment. This interaction is theorized to lie at the heart of learning, whether 
couched in terms of stimuli, modelling, socio-cognitive conflict, or co-production. 
This suggests that operative definitions of learning should incorporate some concept 
of the self changing as a function of coming into contact with some external input. 
Working from this assumption, the definition of learning adopted in this thesis 
is bi-fold, aiming to capture the process of learning as well as its outcomes, and 
underpinned by the notion of learning as a result of the self-in-situ. When assessing 
learning as a process, this definition is based on the mechanisms by which new 
information is incorporated into a person’s existing knowledge structures, and within 
this thesis, this definition is operationalized in terms of information encoding. 
Learning outcomes, on the other hand, are defined as observable indicators of the 
learning process. This definition is operationalized in terms of academic performance, 
as well as attitudes towards and feelings about learning—such as self-efficacy and 
commitment to study. These are understood as outcomes because they indicate the 
effectiveness with which learning has taken place.  
Measures of learning outcomes are easy to capture with behavioural and self-
report data. Measures of the learning process are harder to pin down, although a rich 
literature on information processing and memory formation provides a useful bank of 
research paradigms. Here it is notable that the deepest level of information 
encoding—resulting in the highest level of recall—is one in which the self-concept is 
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directly implicated (Rogers, Kuiper, & Kirker, 1977). This phenomenon, known as 
the self-reference effect, demonstrates that new information is recalled most 
effectively when processed in relation to the self. In developmental terms, self-
referential encoding can be considered a particularly effective form of knowledge 
acquisition—described by Piaget as accommodation (Piaget & Duckworth, 1970). 
The self-reference effect is therefore used in this thesis as an indirect measure of the 
learning process, reflecting as it does a particularly effective form of information 
encoding.  
 
Social Impacts on Learning 
Having established working definitions and identified relevant measures, this 
thesis seeks to investigate the impact of social context on both the learning process 
and its outcomes. This question has been assessed in previous research, although 
mostly through a focus on the performance aspect of learning outcomes. In general, 
the message emerging from this literature appears to be that learning outcomes suffer 
when people experience a lack of social connection within their performance 
environment. For example, being reminded of a stigmatised identity worsens 
performance outcomes on IQ tests and other purported measures of intelligence 
(Croizet & Claire, 1998; Inzlicht & Good, 2005; Shih, Pittinsky, & Ambady, 1999; 
Steele & Aronson, 1995). Moreover, telling a person that they are destined to live a 
life alone can result in similar outcomes (Baumeister, Twenge, & Nuss, 2002).  
Considered from the other side, research has shown that experiencing positive 
social connection within the immediate environment facilitates learning outcomes. In 
particular, research demonstrates that a sense of belonging has the power to 
significantly improve learning-related motivation and persistence. This was 
highlighted in research by Walton, Cohen, Cwir, and Spencer (2012), which found 
that a minimal sense of social connection with another person (e.g., sharing a 
birthday) increased motivation on a subsequent performance task. In addition, Master 
and Walton (2013) conducted an experiment with children to investigate how 
identification with a group impacts on motivation and performance. Results showed 
that children who were allocated to a minimal group (i.e., a group that had no prior 
meaning), showed significantly greater motivation, persistence and performance on a 
word-learning task than children who were instructed to complete the task 
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individually. The importance of social connection has also been demonstrated in the 
context of higher education. For example, Good, Rattan, and Dweck (2012) showed 
that a sense of belonging predicted students’ commitment to a future career in a 
subject. Likewise, research by Smyth, Reynolds, Grace, Platow, and Mavor (2015) 
has shown that identification with a particular discipline is associated with better 
academic outcomes in that domain. This may be because discipline identification 
encourages a more intrinsically motivated approach to study—known as deep 
learning—which results in deeper memory traces and thus improved learning 
outcomes (Hendres, Goodyear, Ellis, & Bliuc, 2011). 
Comparatively less research has investigated the impact of social context on 
the way that information is processed, and none to my knowledge has investigated the 
encoding process directly. Nevertheless, some work suggests that the learning process 
may also be impeded by lack of social fit within the learning environment. Research 
into solo status—a single woman in a group of men, for instance—has demonstrated 
that memory can become disrupted when in minority contexts. Lord and Saenz (1985) 
showed that individuals who were in the minority had significantly poorer recall for 
group conversations (including their own input) than individuals who were in the 
majority. Taylor and Walton (2011) conducted a study examining the effects of 
socially threatening and non-threatening situations on recall of new information. 
Results showed that Black students who learned rare words in a threatening 
environment showed worse recall than those who studied in a non-threatening 
environment. White students were not affected by these differences. Using 
psychophysiological measures, Mangels and colleagues (2012) demonstrated that 
under conditions of stereotype threat (vs. non-threat), women had higher levels of 
brain activity reflecting sensitivity to negative feedback following errors, which was 
associated with reduced recall on a subsequent test. And research evolving directly 
from the developmental work of Piaget (1966) and Vygotsky (1997) has looked at the 
impact of dynamics such as peer group interaction on learning quality (Butera, 
Sommet, & Darnon, 2019; Johnson & Johnson, 1985; Mugny & Doise, 1978). This 
research has highlighted the necessity of understanding the interaction between 
cognition and social dynamics when assessing learning. 
Considered as a body of work, this research points to the powerful effect that 
social context can have on both learning processes and learning outcomes. However, 
Thesis introduction 
 
 
  28 
in order to understand why this is the case—and thus how to intervene—it is 
necessary to invoke a theory that explains how and why the environment impacts on 
individual psychology. In short, one must seek to understand how social concerns 
become self concerns if one is to fully understand the impact of social context on 
individual learning. 
 
Social Identity and Learning 
The social identity approach is a theoretical perspective that tackles head-on 
the question of how—and the extent to which—social context impacts on the self. I 
therefore argue that this approach is well placed to help understand learning, although 
it is rarely deployed in pursuit of this goal. Inroads have been made into this question 
(Mavor, Platow, & Bizumic, 2017), but this thesis represents one of the first 
systematic investigations in the literature; aiming to truly understand learning from a 
social identity perspective.  
Social identity theory developed from the pioneering work of Henri Tajfel and 
John Turner in the 1970s, in which an understanding of human psychology was 
sought through an appreciation of the importance of a person’s sense of social 
connectedness with others. Moving away from a concern with the ‘black box’ 
cognitions of individuals as individuals, social identity theory focused instead on the 
ways in which individuals’ cognitions and behaviours could be shaped by their 
relevant group memberships (Tajfel, 1972; Turner, 1982b). This line of work began 
with Tajfel’s seminal minimal group research, which showed that behaviour is 
structured not only by a person’s individuality but also by their ties to relevant social 
groups—regardless of how temporary or arbitrary those ties are (Tajfel, Billig, 
Bundy, & Flament, 1971).  
A key message of this approach is that people internalise social group 
memberships as social identities, and that these inform their sense of self as much as 
idiosyncratic preferences, values, or experiences. In simple terms, when people feel 
they belong to a group, the social becomes the self (Ouwerkerk & Ellemers, 2002). It 
is through this shaping of the self-concept that social identity structures individual 
psychology and behaviour. Indeed, research has shown that social identities impact on 
a variety of internal psychological processes—including self-efficacy (Greenaway, 
Haslam, et al., 2015; Muldoon et al., 2017), goal pursuit (Shteynberg & Galinsky, 
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2011), and memory (Bentley, Greenaway, & Haslam, 2017a)—in addition to more 
prototypical social processes, such as communication (Greenaway, Wright, 
Willingham, Reynolds, & Haslam, 2015), leadership (Haslam et al., 2017), and trust 
(Beckwith et al., 2018; Tanis & Postmes, 2005). Furthermore, in recent years a 
programme of ‘social cure’ research has highlighted the ways in which shared social 
identity underpins personal well-being, including life satisfaction (Haslam et al., 
2013) and mental health (Cruwys, Haslam, Dingle, Haslam, & Jetten, 2014).  
Although it articulates the impact of social identity on individual and group 
psychology, the social identity approach does not assume this impact is fixed and 
given, because social identities themselves are not fixed. This insight was described 
first by John Turner in his specification of self-categorisation theory (Turner, 1982; 
Turner et al., 1987, 1994). This theory elaborates on ideas set out in social identity 
work by postulating that one’s social identity (and therefore self-concept) is 
influenced by context (Turner & Oakes, 1989b). This is because different contexts 
accentuate similarities or differences between the self and other people, and thus 
shape which social identities become ‘active’, or salient in a given context. For 
example, a French man dining out in a London eatery may define himself as French, 
but in a pancake parlour in Mississippi he may define himself as European (Haslam & 
Turner, 1992). The comparative and normative dimensions along which a person’s 
social group is perceived (Mlicki & Ellemers, 1996), as well as a person’s prior 
experience with that identity (Haslam & Ellemers, 2011; Leary, 2003), and the 
comparative framing of that identity (Doosje, Haslam, Spears, Oakes, & Koomen, 
1998), all influence which social identities develop and become salient in ways that 
serve to align the self with (as well as distance the self from) specific others in a given 
social context.  
Traditional literature on learning suggests that a social conceptualisation of the 
self—something that the social identity approach affords—is required to investigate 
this process. This traditional literature has defined learning as an interaction between 
the self and social context, and therefore it is necessary to understand the socio-
cognitive mechanisms that underpin this interaction to properly understand learning. 
The social identity approach provides an account of those mechanisms, and is thus 
well-placed to contribute theoretical and applied insights to the study of learning.  
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The building blocks for these insights have been laid down in past work 
showing that a sense of social disconnection impedes learning (Lord & Saenz, 1985; 
Mangels et al., 2012; Taylor & Walton, 2011), while a sense of social connection 
improves learning (Good et al., 2012; Master & Walton, 2013). However, research to 
date on this topic—although valuable in highlighting these contextual fluctuations—
has tended to demonstrate these effects on indirect learning outcomes rather than the 
more proximal learning process. For this purpose, the social identity approach is an 
ideal theoretical perspective, because it explains how and why social context impacts 
on the self, and thus should shape people’s ability to take in new information. This 
approach therefore provides a platform from which to test hypotheses about the 
impact of social context on the learning process, as well as how to ‘engineer’ social 
contexts in ways that can improve learning outcomes. 
 
The Present Thesis 
At its heart, this thesis tests the hypothesis that social identities impact 
significantly on learning. In so doing, it presents a new perspective from which to 
understand learning processes and outcomes as individual-level consequences of the 
self in (social) situ.  
This thesis is divided into two parts.  The first investigates the impact of social 
identities on the learning process, the second investigates the impact of social 
identities on learning outcomes in the field. In Part 1—The Social Foundations of 
Learning—the learning process is investigated in the form of information encoding. 
This required developing an online tool to measure self-referential encoding (Chapter 
1) through which to then measure the impact of social context on the learning process 
(Chapter 2). A key finding here is that a minimal sense of social inclusion 
significantly improves implicit encoding of information relative to social exclusion. In 
short, shared social identity enhances the learning process.    
In Part 2— The Social Facilitation of Learning—learning outcomes are 
investigated in the form of self-report and behavioural indicators. This required 
developing an online tool to measure social identities and their changes over time 
(e.g., when transitioning into university; Chapter 3), and this tool then forms the focal 
point of a psycho-educational intervention to improve learning outcomes (Chapter 4). 
Results from a randomised control trial demonstrate significant improvements for 
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students in the treatment condition on academic self-efficacy and commitment to 
study, as well as movement on academic grades. A key finding here is that the 
development of group-based identities is an important platform for better learning. In 
short—shared social identity enhances learning outcomes.  
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Part One—Social Foundations of Learning 
 
Chapter 1: 
An online paradigm for exploring the self-reference effect. 
 
This thesis examines the impact of social context on learning, and as such, one 
of the first things to consider is how to measure learning. Over the last 40 years a 
range of work has investigated the impact of social context on learning outcomes 
(Croizet & Claire, 1998; Steele, 1997), and this research has measured performance in 
a number of ways, such as tests of intelligence, or cognitive ability tasks. However, a 
measure of the learning process requires a paradigm capable of capturing the intake of 
information. Using literature on different types of processing and their impact on 
memory formation, this thesis assesses the learning process using the established self-
reference effect.  
Cognitive psychologists have long known that the self-concept acts as a 
powerful memory structure (Rogers, 1977). When information is encoded in a way 
that relates it to the self-concept, the information is processed at a deep level, 
resulting in robust memory construction, and thus superior learning (Klein, 2012). 
The self-reference effect has been shown to produce deeper encoding than other 
forms of processing, such as semantic encoding, or encoding in relation to other 
people (Symons & Johnson, 1997). The capacity of this paradigm to capture the 
intake and recall of information, as well as the degree to which that information is 
associated with the self, make it an ideal tool with which to investigate the learning 
process. 
Traditionally, the self-reference effect has been measured under laboratory 
conditions, with experimenters presenting printed words to participants and asking 
them verbal questions designed to promote different forms of encoding, such as 
“Would you use this word to describe yourself?” (Kuiper, 1982). In order to create a 
more standardized paradigm that did not rely on human experimenters, and could 
therefore be delivered in purely online environments, this first chapter details the 
development and validation of an online tool to measure the self-reference effect.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
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Abstract 
People reliably encode information more effectively when it is related in some way to 
the self—a phenomenon known as the self-reference effect. This effect has been 
recognized in psychological research for almost 40 years, and its scope as a tool for 
investigating the self-concept is still expanding. The self-reference effect has been 
used within a broad range of psychological research, from cultural to neuroscientific, 
cognitive to clinical. Traditionally, the self-reference effect has been investigated in a 
laboratory context, which limits its applicability in non-laboratory samples. This 
paper introduces an online version of the self-referential encoding paradigm that 
yields reliable effects in an easy-to-administer procedure. Across four studies (total N 
= 658), this new online tool reliably replicated the traditional self-reference effect: in 
all studies self-referentially encoded words were recalled significantly more than 
semantically encoded words (d = 0.63). Moreover, the effect sizes obtained with this 
online tool are similar to those obtained in laboratory samples, and are robust to 
experimental variations in encoding time (Studies 1 and 2) and recall procedure 
(Studies 3 and 4), and persist independent of primacy and recency effects (all studies).   
 
Keywords: self-reference effect, memory, encoding 
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Introduction 
What is the self? The answer to this question is intimately tied to the tools 
available to study it, and thus knowledge gleaned about the self often represents the 
zeitgeist associated with different eras of psychological research. However, one 
particular methodological approach to studying the self—the self-reference effect—
has stood the test of time, and remains as relevant today as when it first emerged in 
the 1970s (Auerbach, Stanton, Proudfit, & Pizzagalli, 2015; Cunningham, Brady-Van 
den Bos, Gill, & Turk, 2013; Grilli & Glisky, 2011; Kim & Johnson, 2015). Looking 
back, Craik and Tulving’s (1975) ground-breaking work on how memory is 
influenced by encoding style was the precursor to the development of what became 
known as self-referential encoding. Reliably demonstrated across over 100 studies 
(Symons & Johnson, 1997), this effect shows that information leaves a deeper and 
more robust memory trace when it is encoded with reference to the self.  
Craik and Tulving (Craik & Tulving, 1975) conducted a series of rigorous 
studies examining the effects of different ‘depths’ of encoding. Their results reliably 
showed that semantic encoding produced the most robust and long-standing memory 
trace, and that this result was not correlated with the length of time spent encoding. 
Their studies supported Craik and Lockhart’s (1972) Depth of Processing Model, 
which is still highly influential today. It was not long, however, before Rogers and 
colleagues (1977) began to investigate a different, and even more powerful, type of 
encoding. These authors compared structural, phonetic, and semantic encoding with 
self-referential encoding—such as thinking about whether a word described the self. 
The findings showed that self-referential encoding led to significantly deeper memory 
traces than all other encoding types (Rogers et al., 1977). This has since been 
confirmed in hundreds of studies. Indeed, Symons and Johnson (1997) conducted a 
large-scale meta-analysis of 129 published studies using the self-reference paradigm 
in an attempt to assess the strength and consistency of the effect, and concluded that 
self-referential encoding is the most effective level of encoding for promoting 
memory, and that this effect is robust to a variety of experimental variations (Symons 
& Johnson, 1997). Despite debate continuing as to what lies behind the self-reference 
effect (for instance the role of elaboration or schematic organization), self-referential 
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encoding remains a robust phenomenon able to reveal much about the way 
information is processed. 
The standard experimental self-reference paradigm occurs in a laboratory 
context. Encoded words are generally single adjectives (e.g., courageous), presented 
to participants orally by an experimenter, on pieces of card, or on monitors. 
Participants are given paper-based answer booklets with the encoding questions listed 
(e.g., “Does this word describe yourself?”), and a space to answer either ‘Yes’ or 
‘No’. Questions are randomly sequenced according to whether they represent self-
referential encoding, semantic encoding, phonetic encoding, or other levels of 
encoding under investigation. After participants have completed the sequence of 
words and associated questions (usually upwards of 30 words in a sequence), they are 
then asked to perform a filler task—something to avoid non-conscious rehearsal 
effects. Once completed, they are then given a surprise memory test. This incidental 
recall task is normally presented as a free-recall activity in which participants are 
given two or three minutes to recall as many words as possible from the encoding 
task. The dependent variable is the number of words successfully recalled.  
The self-reference effect has informed research in a number of psychological 
areas. Research on the self-concept and self-attention has benefitted from this 
paradigm (Carver & Scheier, 1981), as well as appraisal research on the influence of 
the self in perception and interpretation (Fiske & Taylor, 1991). Klein and Loftus  
used the self-reference effect to better understand autobiographical memory, and more 
recently the self-reference effect has been used to advance understanding of implicit 
and explicit cognition (Turk, Cunningham, & Macrae, 2008). Furthermore, the self-
reference effect has been used to progress potential memory enhancement strategies 
for individuals with neurological damage (Grilli & Glisky, 2011) and has stimulated a 
rich line of enquiry in the emerging field of neuroscience, with the behavioral data 
obtained using the traditional self-referential paradigm enriching investigations into 
the neural underpinnings of the self (Kim & Johnson, 2015; Macrae, Moran, 
Heatherton, Banfield, & Kelley, 2004; Mitchell, Banaji, & Macrae, 2005). Finally, the 
self-reference effect has also proved to be a highly useful tool in the analysis of 
different cognitive styles within a range of cultural groups (Chiao et al., 2010; Choi, 
Kang, & Sul, 2012; Zhu, Zhang, Fan, & Han, 2007). 
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The self-reference effect has also played a key role when trying to understand 
clinical populations, most notably in exploring the self-concept of individuals on the 
autistic spectrum (Lombardo, Barnes, Wheelwright, & Baron-Cohen, 2007; Toichi et 
al., 2002), those diagnosed with schizophrenia (Zhao et al., 2014), and individuals 
with differing levels of depression (Auerbach et al., 2015; Davis, 1979). In general, 
research shows the self-reference effect is less present, or negatively biased, in these 
samples. For instance, clinical research with depressed individuals demonstrates 
tendencies to have a significant negative bias when encoding adjectives—that is, 
these respondents endorse and recall more negative words than positive words (Davis, 
1979; Denny & Hunt, 1992). These findings are reinforced by research using 
neurological measures, with results supporting this more maladaptive self-view 
(Auerbach et al., 2015). This pattern of findings is also evident in research on 
personality disorders, such as borderline personality disorder (Auerbach, Tarlow, et 
al., 2016). Furthermore, research suggests that the self-reference effect is less evident 
in individuals on the autism spectrum (Lombardo et al., 2007), and absent in 
individuals with schizophrenia (Zhao et al., 2014). Non-clinical samples, on the other 
hand, tend to show patterns of self-referential encoding that reflect self-serving 
attribution biases (Baumeister, 1998; Comblain, D'Argembeau, & Van der Linden, 
2005).  
Recently, studies have investigated the test-retest reliability of the self-
reference effect, and have confirmed its robustness, particularly when examining 
behavioural and neural correlates over time (Auerbach, Bondy, et al., 2016; 
Goldstein, Hayden, & Klein, 2015). This broad literature demonstrates the influence 
of the self-referential effect in progressing a core understanding of self-structure and 
self-function in both healthy and clinical populations. 
These various lines of research speak to the fact that the self-reference 
paradigm holds a cherished place within the pantheon of research tools available for 
studying the self. Moreover, it seems likely that it will continue to hold sway as new 
ways of investigating the self are uncovered and explored. However, its operational 
delivery in a traditional laboratory context means that the empirical power of the self-
reference paradigm remains limited. Across all of the self-referential encoding studies 
analyzed by Symons and Johnson (1997), the average sample size per study was 39, 
and 82% of all studies were conducted using college undergraduates as participants. 
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Some experimenters have attempted to expand the potential participant audience by 
projecting words onto a large screen in order to test multiple participants at the same 
time (Bower & Gilligan, 1979). However, Symons and Johnson’s (1997) meta-
analysis revealed that this procedure of testing more participants in the one session 
through the use of projections resulted in significant decreases in self-referential 
encoding in some procedures (Symons & Johnson, 1997). With current debate keenly 
focused on the implications of low statistical power for both Type I and Type II errors 
(Button et al., 2013), as well as low replication rates (Nosek et al., 2013; Simmons, 
Nelson, & Simonsohn, 2011), the self-reference paradigm would benefit from moving 
beyond the confines of the laboratory to online settings in which statistical power can 
be maximized.  
The importance of progressing scientific understanding of the self and its 
implications for psychological functioning highlights the need for an updated 
methodology to study this seminal effect. Accordingly, we believe that researchers 
would benefit from a new version of the self-referential paradigm—one that can be 
quickly, easily and inexpensively administered to a large and varied sample of 
participants. Not only will this allow for sampling beyond the confines of the 
undergraduate student population, but it will also allow researchers to conduct studies 
with large between-groups samples. Such developments could also be a basis for 
efforts to better understand individual differences in self-referential encoding 
outcomes, as well as for more experimental analyses of contextual influences on self-
referential encoding.  
In this paper we respond to this demand for power and accessibility by seeking 
to develop an online version of the self-referential paradigm. More specifically, we 
present the results of four experiments that test the reliability of a new online self-
referential encoding tool using a participant data pool provided through Amazon’s 
Mechanical Turk (MTurk). Studies 1 and 2 describe preliminary formulations of the 
paradigm, conducted with increasingly large participant data sets. Two further studies 
test the reliability of the online self-reference effect across experimental variations 
used in traditional laboratory-based studies—comparing a recall task with a 
recognition task (Study 3), and an informed recall task with an incidental recall task 
(Study 4).  These four studies allow us to test the validity and reliability of the self-
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referential effect using a screen-only delivery method, and to investigate this delivery 
method using a crowd-sourcing platform. 
Study 1  
Study 1 presents the initial test of our new online self-referential encoding 
paradigm, which was created using Qualtrics software, and distributed on the MTurk 
platform. Symons and Johnson’s meta-analysis (1997) revealed a high level of 
variability regarding the mode of presentation, whether using a projector, a 
tachistoscope, index cards or booklets. The purpose of this first study was therefore to 
test for a self-reference effect within this entirely online experimental context. We 
hypothesized that the study would reveal a typical self-reference effect such that 
participants recalled significantly more self-referentially encoded words than 
semantically or structurally encoded words.  
Method 
Ethics Statement 
For this and all subsequent studies, ethical clearance was obtained from the 
Behavior and Social Sciences Ethical Review Committee (BSSERC) at the University 
of Queensland. As in all studies reported below, before completing the online 
experiment, participants were informed about the aims of the study and provided 
consent to participate, and after completing the study participants were fully 
debriefed.  
Participants and Design 
Participants were 103 MTurk Workers (44% women, Mage=36.71, 
SDage=12.85, range 19-71). MTurk participants were paid USD$0.50 to take part in a 
3 (encoding level: self-referential, semantic, structural) 3 X 2 (filler task: present, 
absent) mixed design. Presence (vs. absence) of the filler task was a between-subjects 
variable and encoding type was a within-subjects variable. The dependent variable 
was the proportion of correct words recalled as a function of encoding level. Thus, 
our main dependent variable of interest was the number of self-referentially encoded 
words divided by the total number of correct words recalled by each participant. This 
proportion was also calculated for semantic and structurally encoded words. Correct 
words were defined as words that were an orthographically approximate match of the 
word (Craik & Tulving, 1975) used at the encoding phase (e.g., deceit and deciet).
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An a priori power analysis was completed based on the effect size of d = 0.65 
for self-referential encoding compared to semantic encoding as reported in Symons 
and Johnson’s large-scale meta-analysis (1997). The power analysis indicated that 
with power at 95% and an alpha of .05, a sample size of 33 would be sufficient to 
detect an effect of self-referential encoding. As this study was a first test of the online 
effect, which might be expected to be smaller than in laboratory samples, and as we 
also investigated the presence and absence of a filler task between encoding and 
recall, we made an a priori decision to recruit a conservative sample size of 100 
participants.  
Procedure and Materials  
After providing consent, participants were presented with a brief explanation 
of the encoding task (described as a ‘word processing task’). They were then provided 
with an example question and answer, and went on to complete the encoding task, 
which involved answering questions about 30 words (see ‘Encoding paradigm’ 
below). Participants were then randomly allocated to the filler or no filler task 
condition and completed the ‘surprise’ incidental recall phase, in which they were 
asked to recall as many of the words presented during the encoding task as possible. 
They were given 120 seconds to complete the recall task, and instructed to recall as 
many words as possible in any order. They were then asked for some basic 
demographic information. Finally, participants were debriefed and paid.  
Encoding paradigm 
During the encoding phase, participants were presented with an encoding 
question, a word, and the answer choices (‘Yes’ or ‘No’) on the same screen. Each 
screen was also subtitled with the question number and the total number of questions 
(e.g., 5 of 30), so that participants could monitor their progress as they worked 
through the series of questions. Each question was presented centrally at the top of the 
screen in a 12-point sans-serif font (Arial). The word to which the question referred 
was presented centrally under the question in a 72-point lower-case bold sans serif 
font (Arial). Of the 30 words, two had a substantially increased character count, and 
these two words were displayed at a reduced font size of 48-point. All other words 
were displayed in a larger font to maximize visibility on electronic devices.  See 
Appendices B and C for details of the word lists. 
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Under the word, two multiple choice answers were presented: ‘Yes’ or ‘No’. 
These words were presented in a 10-point sans-serif font (see Appendix A). Once 
participants selected their answer, they were automatically forwarded to the next 
question screen. In this study there was no time constraint set on the presentation of 
the screens, so participants could click through the task as quickly or as slowly as they 
wished. 
Participants completed encoding questions related to 30 adjectives. The 
adjectives were chosen from Anderson’s ‘Likeableness’ ratings of 555 personality-
trait words’ (Anderson, 1968), which has been used as a word source for a large 
number of experimental self-referential paradigms over the course of the last 40 years. 
Words were selected to represent a diverse range of personality traits (see Appendix 
B). The choice of words was selected for range length (six words of one syllable, 
seven words of two syllables, nine words of three, and eight words of four syllables), 
and were matched on word length and valence: 15 words were positive and 15 words 
were negative. The equal ratio of positive to negative words was maintained for each 
encoding level. As such, half of the self-referential words were positively valenced 
and half were negatively valenced, and so forth for semantic and structural words. For 
the 30 words, each participant was asked 10 self-referential questions (“Does the 
following word describe yourself?”), 10 semantic questions (“Does the following 
word mean [e.g., courageous]?”), and 10 structural questions (“Is the following word 
written in upper case?”). In the case of the semantic questions, an equal number of 
synonyms and antonyms were chosen from Roget’s Thesaurus online (Thesaurus, 
2015). Furthermore, the structural and semantic questions were counterbalanced for 
answer choice, such that 5 were chosen to lead to a positive “Yes” answer (e.g. “Is the 
following word [TACTFUL] written in upper case?”), and 5 were chosen to lead to a 
negative “No” answer (e.g. “Does the following word [cowardly] mean ‘bold’?”).  
In order to remove variation due to potential word/question association and 
word presentation order, six different pseudo-randomized versions of the encoding 
lists were created and participants were randomly selected to receive one of these six 
lists. For each list the same words were used, but were associated with a different 
question (encoding type and/or affirmative/negative answer), and in each list the 
words were presented in alternative pseudo-randomized orders. Analyses revealed no 
significant effect of list; therefore this factor was collapsed across all studies.  
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Filler task 
The filler task comprised 5 math questions, each with three possible multiple 
choice answers. These questions were designed to be moderately difficult (e.g., what 
is the sum of 112 + 49?).  
Attention check and demographics 
As recommend by Meade and Craig (Meade & Craig, 2012) we embedded one 
attention check in the demographics presented at the end of the study (“For this 
question, please just click the option ‘Very much’”). One participant failed the 
attention check. Excluding this participant from analyses did not substantively change 
the results, but their data were nevertheless excluded from further analysis. 
Participants also indicated their age, gender and level of education. 
Results 
Data were analyzed using a 3 X 2 mixed-design ANOVA with a within-
subjects factor of encoding level (self-referential, semantic, structural) and a between-
subjects factor of filler task (filler task, no filler task). The dependent variable was the 
proportion of words correctly recalled at each level of encoding. Many investigations 
of the self-reference effect guard against the possible memory effects of primacy and 
recency by discounting words recalled by participants that appeared in the first or last 
three positions in the encoding list (Bargh & Tota, 1988; Macrae, Bodenhausen, & 
Milne, 1998; Rogers et al., 1977). We therefore performed all main analyses using 
both the full (i.e., liberal) data set and the truncated, conservative data set (which 
excluded recalled words that appeared in the first or last three positions in the 
encoding list). The means and standard deviations for the main effect of encoding in 
all studies are displayed in Table 1.  
Conservative Analyses: Primacy and Recency Words Excluded  
Mauchley’s test indicated that the assumption of sphericity was violated (W = 
0.73, p <.001), therefore degrees of freedom were corrected using Huynh-Feldt 
estimates of sphericity. There was a non-significant main effect of filler task, F(1,101) 
= 0.02, p = .880, hp2 < .001, but a significant main effect of encoding F(2,202) = 
35.79, p <.001, hp2 = .241. We used the lme4 package (Bates, Maechler, Bolker, & 
Walker, 2015) in R (R Development Core Team, 2012) to perform a linear mixed-
effects analysis. In contrast to a more traditional approach with data aggregation and 
repeated-measures ANOVA analysis, lme4 controls for the variance associated with 
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random factors without resorting to data aggregation (for a discussion see Baayen, 
Davidson, and Bates (2008); Judd, Westfall, and Kenny (2012)). In this model we 
included a fixed effect of encoding level and a random intercept for participants. 
Participants recalled no more self-referentially encoded words (M = 44.05%, SD = 
29.27) than semantically encoded words (M =39.21%, SD = 30.41), β = -4.84, SE = 
3.67, p = .385, but recalled more self-referentially encoded words than structurally 
encoded words (M = 9.95%, SD = 16.82), β = -34.11, SE = 3.67, p < .001. 
Participants recalled significantly more semantically encoded words than structurally 
encoded words, β = -29.26, SE = 3.67, p < .001. The interaction was non-significant, 
F(2,202) = 0.72, p = .487, h p2 =.006. 
 
Table 1. Mean proportion of correct responses as a function of encoding condition 
and data set (liberal vs. conservative; standard deviations in parentheses).  
 
Study and data set SRE SEM STR 
Study 1 Conservative data  44.48% (29.79) 39.59% (30.31) 10.04% (16.87) 
 Liberal data 
 
47.41% (27.19) 36.29% (26.01) 13.36% (17.79) 
Study 2 Conservative data  50.35% (37.37) 26.13% (30.95) 7.29% (18.22) 
 Liberal data 
 
49.52% (30.16) 24.67% (26.65) 14.12% (20.04) 
Study 3  Conservative data  51.73% (34.45) 30.49% (30.69) 10.78% (18.71) 
Recall Liberal data 
 
50.12% (27.47) 28.92% (23.61) 10.78% (18.71) 
Study 3  Conservative data  41.27% (9.07) 40.77% (9.77) 15.96% (18.34) 
Recog. Liberal data 
 
43.50% (8.19) 37.35% (8.05) 19.15% (10.37) 
Study 4 Conservative data  43.83% (33.22) 29.94% (28.56) 16.90% (21.63) 
 Liberal data 44.49% (27.05) 27.11% (23.29) 20.65% (18.71) 
Notes: Conservative data: excludes any words recalled that occurred in the first three 
positions or last three positions of the encoding list. Liberal data: includes all 
words recalled including those that occurred in the first three positions or last 
three positions of the encoding list. 
SRE = self-referential encoding; SEM = semantic encoding; STR = structural 
encoding. 
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Liberal Analyses: Primacy and Recency Words Included 
The effects were similar using the liberal data that included primacy and 
recency words. The main effect of filler task remained non-significant, F(1,101) = 
0.03, p = .860, hp2 < .01, and the main effect of encoding remained significant, 
F(2,202) = 36.66, p <.001, hp2 = .25. Planned contrasts revealed a significant 
difference between self-referentially encoded and semantically encoded words, β = -
11.01, SE = 3.35, p = .003, and self-referentially encoded and structurally encoded 
words, β = -33.72, SE = 3.35, p <.001. The interaction between filler task and 
encoding was again non-significant, F(2,202) = 0.07, p = .930 h p2 <.001. 
Using the liberal data set, the potential impact of age, gender and education 
levels were analyzed using a mixed multilevel model. Results revealed no main or 
interactive effects for age (ps > .396), gender (ps > .404), or education (ps > .621). 
We also checked whether the effect of encoding differed for positively and negatively 
valenced words. A a paired t-test revealed that positive words were recalled 
significantly more than negative words, p < .001, 95% CI [18.21, 35.50], thus 
indicating a general bias towards positive words (Prieto, Cole, & Tageson, 1992). 
However, further analyses revealed that the main effect of encoding remained 
significant for both positively valenced recalled words, F(1,204) = 29.87, p <.001, hp2 
= .20, and negatively valenced recalled words, F(1,204) = 6.50, p <.001, hp2 = .05. 
The simple comparisons mirrored the main effect comparisons. Such findings are 
consistent with the standard patterns seen in generalized non-clinical populations 
(Lombardo et al., 2007; Zhao et al., 2014). Means and standard deviations for these 
valence-based supplementary analyses are presented in Table 2. 
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Table 2. Proportion of correct responses as a function of encoding condition and 
valence, using liberal data sets.   
 
 SRE SEM STR 
Positive Negative Positive Negative Positive Negative 
Study 1 
 
 
32.77% 
 
 
16.60% 
 
 
23.53% 
 
13.03% 
 
 
6.30% 
 
 
7.77% 
 
Study 2 
 
 
32.33% 
 
 
23.83% 
 
 
16.67% 
 
 
11.50% 
 
 
8.83% 
 
6.84% 
 
Study 3  
 30.46% 21.64% 13.43% 16.83% 9.62% 8.02% 
Study 4 
28.62% 19.81% 14.92% 13.61% 12.74% 10.30% 
Note:  Positive = positively valenced words; Negative = negatively valenced words; 
SRE = self-referential encoding; SEM = semantic encoding; STR = structural 
encoding 
 
Discussion 
 Study 1 confirmed that our novel online encoding paradigm was capable of 
producing the standard self-reference effect. As hypothesized, participants recalled 
more self-referentially encoded words than semantically encoded words and 
structurally encoded words when including primacy and recency words. All 
differences were in the hypothesized direction and all were significant, with the 
exception of differences between self-referential encoding and semantic encoding in 
the conservative data. This pattern is representative of the standard results obtained 
when comparing self-referential encoding with semantic encoding and structural 
encoding in more traditional laboratory contexts (Symons & Johnson, 1997).  
Neither the presence of a filler task, nor the removal of recalled words that 
featured in the first three or last three positions in the encoding list had any 
substantive impact on general trend of results. The lack of significant difference 
between self-referential encoding and semantic encoding within the conservative data 
may be explained by the speed with which participants encoded the words in this 
study. As there was no time constraint, participants completed the questions as 
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quickly as possible. As we report below, this situation was investigated and resolved 
in Studies 2, 3 and 4.  
Looking to the question of valence, subsequent analyses of the liberal data 
revealed that participants recalled significantly more positively valenced words than 
negatively valenced words, which is consistent with research demonstrating a bias in 
normal populations towards remembering positive information over negative 
information (Denny & Hunt, 1992; Kuiper & Derry, 1982; Sanz, 1996; Sedikides & 
Green, 2000). 
Study 2  
Study 1 demonstrated that our novel online paradigm successfully produced 
the standard self-reference effect. However, a significant difference between self-
referentially encoded words and semantically encoded words was seen only in the 
liberal data. A possible reason for this weakening of the self-reference effect was the 
speed with which participants encoded the information. In Study 1 the design of the 
online delivery allowed participants to determine the presentation speed of the 
encoding task—that is, words appeared as soon as participants had selected their 
answer. On inspection, participants spent an average of two seconds encoding each 
word. In Study 2 we slowed the encoding phase of the study to mimic the traditional 
experimenter presentation speed in a laboratory context: approximately 5 seconds per 
word. As in Study 1, we hypothesized that participants would recall significantly 
more self-referentially encoded words than semantically or structurally encoded 
words.  
Method 
Participants and Design 
Participants were 150 MTurk Workers (49% women, Mage = 35.89, SDage = 
12.40, range 19-70) who were paid USD$0.50 to take part in a one-way repeated 
measures design (encoding level: self-referential, semantic, structural). Participants 
who completed Study 1 were excluded from taking part in the study. The dependent 
variable was the proportion of correct words recalled as a function of encoding level.   
Procedure and Materials 
The procedure was identical to Study 1 with the exception that presentation of 
the encoding task was slowed. This was achieved by breaking down the presentation 
of each question and its associated word into a timed and standardized sequence of 
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screen displays. For each set of questions, words, and answers, the following 
sequential pattern was adopted: first, an encoding question (e.g., “Would you use the 
following word to describe yourself?”) was displayed for 2 seconds; second, the word 
to be encoded appeared underneath the question; finally, the question and word were 
displayed together for a further 3 seconds before the answer options ‘Yes’ or ‘No’ 
appeared below. The transition to the next screen was dependent on the speed with 
which participants selected their answer. Once all 30 words were encoded, 
participants then completed the same filler task used in Study 1. 
Participants answered encoding questions related to the same 30 adjectives 
from Study 1. However, there were two particular words that stood out in Study 1 as 
not being recalled regardless of encoding level. These two words were ‘insincere’ and 
‘absent-minded’. Accordingly, these words were substituted in Study 2 for 
‘immature’ and ‘discourteous’, respectively, which were considered to be more 
contemporary and typical within a North American context (see Appendix C).  
Attention check and demographics 
We again embedded one attention check in the demographics presented at the 
end of the study (“For this question, please just click the option ‘Very much’”). Two 
participants failed the attention check. Excluding these two participants from analyses 
did not substantively change the results, but their data were nevertheless excluded 
from further analysis. Participants also indicated their age, gender and level of 
education. 
Results 
The means and standard deviations for the main effect of encoding in all 
studies are displayed in Table 1. 
Conservative Analyses: Primacy and Recency Words Excluded 
Data were analyzed using a one-way repeated measures ANOVA. The 
dependent variable was the proportion of words correctly recalled at each level of 
encoding. Mauchley’s test indicated that the assumption of sphericity was violated (W 
= 0.78, p <.001), therefore degrees of freedom were corrected using Huynh-Feldt 
estimates of sphericity. Analysis revealed a significant main effect of encoding type, 
F(2,300) = 63.12, p < .001, hp2 = .26. A linear mixed effects analysis revealed that 
participants correctly recalled significantly more self-referentially encoded words (M 
= 50.35%, SD = 37.37) than semantically encoded words (M =26.13%, SD = 30.95), β 
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= -11.01, SE = 3.35, p < .003, and structurally encoded words (M = 7.29%, SD = 
18.22), β = -33.72, SE = 3.35, p < .001. Participants also recalled significantly more 
semantically encoded words than structurally encoded words, β = -22.71, SE = 3.35, p 
< .001, 
Liberal Analyses: Primacy and Recency Words Included  
The effects were similar using the liberal data. The main effect of encoding 
remained significant, F(2,300) = 60.09, p < .001, h p2 = .25, as did the specific 
comparisons between self-referentially encoded words and semantically encoded 
words, β = -24.86, SE = 2.95, p < .001, and self-referentially encoded and structurally 
encoded words, β = -35.40, SE = 2.95, p < .001. 
 Using the liberal data, the potential impact of age, gender and education levels 
were analyzed using a mixed multilevel model. Results revealed no main or 
interactive effects for age (ps > .413), gender (ps > .319), or education (ps > .143). 
We also checked whether the effect of encoding differed for positively and negatively 
valenced words. Although a paired t-test revealed that positive words were recalled 
significantly more than negative words, p < .001, 95% CI [5,35, 20.13], thus 
reflecting a general bias towards positive words (Prieto et al., 1992), further analyses 
revealed that the main effect of encoding remained significant for both positively 
valenced recalled words, F(1,300) = 23.61, p <.001, hp2 = .11, and negatively 
valenced recalled words, F(1,300) = 31.05, p <.001, hp2 = .14, see Table 2. The 
simple effects mirrored the main effect comparisons.  
Discussion 
 Study 2 replicated the standard self-reference effect obtained in Study 1 using 
our novel online procedure. As hypothesized, participants recalled significantly more 
self-referentially encoded words than semantically encoded words and structurally 
encoded words, in both the liberal and the conservative data. Participants also recalled 
significantly more semantically encoded words than structurally encoded words. The 
self-reference effect therefore appeared stronger in Study 2 than in Study 1. We 
suggest that this was due to the slower presentation speed of the encoding questions, 
which encouraged more reflection than the participant-managed presentation speed 
used in Study 1. Alternatively, the effects may have been significant due to the 
increased statistical power afforded by the larger sample size of Study 2. The pattern 
of results in Study 2 is representative of the standard pattern of results obtained when 
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comparing self-referential encoding to semantic encoding and structural encoding in 
the more traditional laboratory context (Symons & Johnson, 1997).  
We also note that the recall of semantically encoded words was lower in Study 
2 than Study 1. This may be due to the speed of presentation and subsequent encoding 
time. In Study 1, the time between encoding and recall was effectively shorter as 
participants completed the questions at a faster pace. Encoding at a semantic level 
may be particularly sensitive to delays between encoding and recall, unlike self-
referential encoding which can in fact benefit from such delays, as suggested by prior 
research (Symons & Johnson, 1997). Once again, positively valenced words were 
recalled more than negatively valenced words, regardless of type of encoding used.  
Study 3 
Studies 1 and 2 demonstrated a reliable self-reference effect in a new online 
context. In order to further validate the procedure, Study 3 tested the effect of a 
typical experimental variation used in the laboratory context. Symons and Johnson 
(1997) found that the self-reference effect was diminished when participants were 
asked to recognize encoded words from a list rather than completing the typical free-
recall task. Symons and Johnson suggest that this difference is due to the recognition 
process providing retrieval cues for semantic memory that are ineffective for self-
referential encoding because the self already serves as its own retrieval cue system 
(Symons & Johnson, 1997). However, more recent research has demonstrated that 
self-referential encoding can still improve performance on recognition tasks 
(Boduroglu, Pehlivanoglu, Tekcan, & Kapucu, 2015). Study 3 therefore compared the 
self-reference effect obtained using a standard recall task to that obtained using a 
word recognition task. We hypothesized that this would lead to an interaction effect 
resulting from the standard self-reference effect being replicated when participants 
performed the recall task but attenuated when they completed the recognition task.  
Method 
Participants and Design 
Participants were 202 Amazon MTurk Workers (47% women, Mage = 37.30, 
SDage = 12.90, range 18-70) paid USD$0.85 to take part in a 3 (encoding level: self-
referential, semantic, structural) 3 X 2 (recall type: free recall, recognition) mixed 
design (the pay rate was increased for Study 3 due to the fact that the recognition 
condition took longer to complete). Participants who completed the previous studies 
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were excluded from taking part in the present study. Recall type was a between-
subjects variable and encoding type was a within-subjects variable. The dependent 
variable was the proportion of correct words recalled or identified as a function of 
encoding level, except for when reporting the between-subjects results, in which case 
the absolute number of words recalled was used as the dependent variable.  
Procedure and Materials 
Participants completed the encoding task, which was identical to that 
described in Study 2. All participants completed the standard filler task after which 
they were randomly allocated to either the free recall or the recognition condition. 
Those in the free recall condition were given 120 seconds to complete the recall task, 
as in Studies 1 and 2. Participants in the recognition condition were presented with a 
selection of 60 individual words and were asked to indicate whether these were words 
they had seen previously in the encoding phase, or were new words (by indicating 
whether the words were ‘Old’ or ‘New’). The answer options were displayed below 
the word. The 30 original words were intermixed randomly with 30 new words, 
matched for length and valence, and again chosen from Anderson’s ‘Likeableness 
ratings of 555 personality-trait words (Anderson, 1968), see Appendix D. Finally, 
participants were debriefed and paid.  
Demographics 
Participants indicated their age, gender and level of education. No attention 
check was included in this study.  
Results 
The means and standard deviations for the main effect of encoding in all 
studies are displayed in Table 1. 
Conservative Analyses: Primacy and Recency Words Excluded 
Mauchley’s test indicated that the assumption of sphericity was violated (W = 
0.82, p <.001), therefore degrees of freedom were corrected using Huynh-Feldt 
estimates of sphericity. As reported for Study 1 and Study 2, the dependent variable 
was the proportion of words correctly recalled at each level of encoding. However, 
when reporting the between-subjects results (recall versus recognition), the dependent 
variable was necessarily reported as the absolute number of recalled words. There was 
a significant main effect of recall task, F(1,200) = 7.60, p =.006, hp2 = .003, such that 
more correct words were identified in the recognition condition (M = 6.50, SD = 1.88, 
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with a range of 0 – 9, and a median of 7) than were recalled in the recall condition (M 
= 1.16, SD = 1.20, with a range of 0 – 6, and a median of 1). There was also a 
significant main effect of encoding, F(2,400) = 96.21, p <.001, hp2 = .28. A linear 
mixed effects analysis revealed that participants correctly identified significantly 
more self-referentially encoded words (M = 46.50%, SD = 25.49) than semantically 
encoded words (M =35.68%, SD = 23.20), β = -10.82, SE = 2.17, p <.001, and 
structurally encoded words (M = 14.35%, SD = 15.75), β = -32.15, SE = 2.17, p < 
.001. Participants also identified significantly more semantically encoded words than 
structurally encoded words, β = -21.33, SE = 2.17,  p < .001. 
These main effects were qualified by the hypothesized interaction between 
encoding level and recall task, F(2,400) = 9.82, p <.001, hp2 = .043. Planned contrasts 
revealed that in the recall condition only, results followed the standard self-reference 
pattern, such that participants recalled significantly more self-referentially encoded 
words (M = 51.73%, SD = 34.45) than semantically encoded words (M = 30.49%, SD 
= 30.69), β = -21.24, SE = 4.04, p < .001, and structurally encoded words (M = 
10.78%, SD = 18.71), β = -40.95, SE = 4.04, p < .001. However, as hypothesized, the 
self-reference effect was eliminated when participants performed the recognition task.  
Here there was no significant difference between the number of correctly recognized 
self-referentially encoded words (M = 41.27%, SD = 9.07) and semantically encoded 
words (M = 40.77%, SD = 9.77), β = -0.60, SE = 1.40, p = .904. However, there were 
significantly fewer structurally encoded words recognized (M = 17.86%, SD = 11.21) 
than self-referentially encoded words, β = -23.52, SE = 1.40, p < .001, and 
semantically encoded words, β = -22.92, SE = 1.40, p < .001. 
 Liberal Analyses: Primacy and Recency Words Included 
The effects remained similar using the liberal data. There was a significant 
main effect of recall task, F(1,200) = 5.32, p =.022, hp2 = .002, such that more correct 
words were identified in the recognition condition (M = 7.64, SD = 2.06, with a range 
of 0 – 10, and a median of 8) than in the recall condition (M = 1.51, SD = 1.33, with a 
range of 0 – 7, and a median of 1). There was also a significant main effect of 
encoding, F(2,400) = 100.87, p <.001, hp2 = .32, such that participants correctly 
identified significantly more self-referential words (M = 46.77%, SD = 20.41) than 
semantic words (M = 33.18%, SD = 18.03), β = -13.60, SE = 1.77, p <.001, and 
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structural words (M = 17.57%, SD = 14.91), ), β = -29.20, SE = 1.77, p < .001. The 
interaction was again significant, F(2,400) = 6.87, p =.002, hp2 = .03. 
However, there were slight changes to the pattern of simple effects. The 
simple effect of encoding was again significant in the recall condition, showing 
significantly higher recall of self-referentially encoded words (M = 50.12%, SD = 
27.47) than semantically encoded words (M = 28.92%, SD = 23.61), β = -21.20, SE = 
3.30, p < .001, and structurally encoded words, (M = 15.96%, SD = 18.34), β = -
34.15, SE = 3.30, p < .001. There was also a significant, albeit weaker, simple effect 
of encoding in the recognition condition, showing significantly higher identification 
of self-referentially encoded words (M = 43.50%, SD = 8.19) than semantically 
encoded words (M = 37.35%, SD = 8.05), β = -6.14, SE = 1.25, p < .001, and 
structurally encoded words, (M = 19.15%, SD = 10.37), β = -24.34, SE = 1.25, p < 
.001.  
Using the liberal data, the potential impact of age, gender and education levels 
were analyzed using a mixed multilevel model. Results revealed no main or 
interactive effects for age (ps > .717), gender (ps > .869), or education (ps > .683). 
We also checked whether the effect of encoding differed for positively and negatively 
valenced words. A paired t-test revealed that overall positive words were recalled 
significantly more than negative words, p < = .025, 95% CI [0.65,9.50], thus 
reflecting a positive bias (Prieto et al., 1992), and further analyses revealed that the 
main effect of encoding remained significant for positively valenced recalled words, 
F(1,306) = 37.21, p <.001, hp2 = .14, and negatively valenced recalled words, 
F(1,402) = 40.11, p <.001, hp2 = .14, see Table 2. The simple effects mirrored the 
main effect comparisons.  
We also examined the impact of valence and encoding type on words that 
participants failed to recognize. A paired t-test revealed a non-significant effect of 
valence on non-recognized words, p = .725, 95% CI [-3.89,2.71], but a significant 
effect of encoding, F(1,402) = 80.01, p <.001, hp2 = .171 on non-recognized words. 
Reversing the effects observed for recognized words, there were significantly more 
structurally encoded non-recognized words (M = 31.19%, SD = 36.09) than 
semantically encoded non-recognized words (M = 11.55%, SD = 18.05), p < .001, 
95% CI [-14.72,24.57], and more semantically encoded non-recognized words than 
self-referentially encoded non-recognized words (M = 5.77%, SD = 10.26), p =0.02, 
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95% CI [0.85,10.70]. These findings reinforce the patterns reported in our main 
analyses in showing that the most common words that participants encoded but failed 
to recognize were those that had been encoded at the most superficial (i.e. structural) 
level, and that the least common were words encoded in relation to the self. 
Finally, we also looked at whether valence influenced the false recognition of 
incorrect words (i.e. identifying incorrectly a word as one which had been seen 
previously). Here a paired t-test examining the valence of incorrect recognitions also 
revealed a significant difference between positive and negative valence, p < .001, 
95% CI [-32.80,-20.33], but this time in the opposite direction—with participants 
falsely recognizing more negative words (M = 34.32%, SD = 43.48) than positive 
words (M = 7.76%, SD = 18.54).  
Discussion 
 Study 3 replicated the self-reference effect using our novel online paradigm. 
As hypothesized, participants recalled significantly more self-referentially encoded 
words than semantically encoded words and structurally encoded words. Participants 
also recalled significantly more semantically encoded words than structurally encoded 
words. This pattern of results was representative of the standard pattern of results 
obtained when comparing self-referential encoding to semantic encoding and 
structural encoding in the more traditional laboratory context (Symons & Johnson, 
1997).  
However, at a more fine-grained level of analysis, Study 3 also replicated the 
18 recognition studies incorporated in Symons and Johnson’s (1997) meta-analysis. 
Specifically, and in line with Symons and Johnson’s proposed explanation, we found 
that after correcting for primacy and recency effects, retrieval cues present in the 
recognition condition enhanced the effects of semantic encoding to a similar 
mnemonic level as self-referential encoding, thus eliminating the standard difference 
between self-referential encoding and semantic encoding. Symons and Johnson 
(1997) proposed that this effect results from the fact that semantic encoding benefits 
from retrieval cues inherent in a recognition format, whereas self-referential encoding 
has its own built-in retrieval cues—namely, the self. The maintenance of the self-
reference effect in the liberal recognition data, however, could be seen to support 
more recent research indicating that encoding information in relation to the self can 
strengthen memory even within recognition contexts (Boduroglu et al., 2015). 
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However, this could also be explained by differences in delivery format. Recent 
research has questioned the level of attention of crowd-sourced participants, 
MTurkers in particular (Peer, Brandimarte, Samat, & Acquisti, 2017), and it could be 
that this discrepant effect in the liberal data reflects these contextual differences in 
participant engagement.This is a possibility that could be further explored using the 
online self-referential encoding paradigm. 
Study 4  
Study 3 replicated the findings of a specific experimental variation to the self-
reference effect using our novel online paradigm. Study 4 tested the effects of another 
experimental variation by comparing the usual incidental recall procedure with an 
informed recall paradigm. According to Symons and Johnson’s (1997) meta-analysis, 
prior knowledge of recall results in explicit rehearsal effects that strengthen semantic 
and structural encoding levels, and therefore diminish the self-reference effect. On 
this basis, we hypothesized that there would be an interaction between encoding level 
and recall paradigm, with the standard self-reference effect being replicated when the 
recall task was unexpected, but eliminated when participants had previously been 
made aware that they would be asked to perform a recall task.  
Method 
Participants and Design  
Participants were 201 Amazon MTurk Workers (48% women, Mage = 36.47, 
SDage = 11.83, range 20-68) paid USD$0.85 to take part in a 3 (encoding level: self-
referential, semantic, structural) 3 X 2 (recall paradigm: incidental, informed) mixed 
design. Participants who completed the previous studies were excluded from the 
study. Recall paradigm was a between-subjects variable and encoding level was a 
within-subjects variable. The dependent variable was the proportion of correct words 
recalled as a function of encoding level, except in the case of the between-subjects 
results, where the absolute number of recalled words was used as the dependent 
variable.  
Procedure and Materials 
Participants completed the same encoding task as in Study 2 and were 
randomly assigned to the incidental or informed recall condition. The incidental 
condition was identical to that in Studies 1 and 2. Participants in the informed recall 
condition were told prior to the encoding phase that they would be asked to recall the 
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words in the encoding task. Participants in this condition were informed that their 
performance in this recall test would not affect their payment for completing the 
study. In order to account for the inevitable unsupervised nature of MTurk 
participation, they were also asked not write down any of the words during the 
encoding stage in order to avoid invalidating results. All participants then completed 
the encoding task, followed by the filler task and the recall phase. Finally, participants 
were debriefed and paid. 
Attention check and demographics 
We embedded one attention check in the demographics presented at the end of 
the survey (“For this question, please just click the option ‘Very much’”). Seven 
participants failed this check. Excluding these seven participants from analyses did 
not substantively change the results, but their data were nevertheless excluded from 
further analysis. Participants also indicated their age, gender and level of education. 
Results 
The means and standard deviations for the main effect of encoding in all 
studies are displayed in Table 1. 
Conservative Analyses: Primacy and Recency Words Excluded  
Mauchley’s test indicated that the assumption of sphericity was violated (W = 
0.84, p <.001), therefore degrees of freedom were corrected using Huynh-Feldt 
estimates of sphericity. As reported for Studies 1 and 2, the dependent variable was 
the proportion of words correctly recalled at each level of encoding. However, as in 
Study 3, when reporting the between-subjects results (incidental versus informed 
recall), the dependent variable was necessarily reported as the absolute number of 
words recalled. There was a marginal main effect of recall condition, F(1,191) = 3.68, 
p = .056, hp2 = .002, such that participants recalled more words in the informed 
condition (M = 4.89, SD = 3.48, with a range of 0 – 22, and a median of 4) than in the 
incidental condition (M = 3.40, SD = 2.38, with a range of 0 – 12, and a median of 3). 
There was a significant main effect of encoding F(1,191) = 33.14, p  <.001, hp2 = .13, 
such that participants recalled significantly more self-referentially encoded words (M 
= 43.83%, SD = 33.22) than semantically encoded words (M =29.94%, SD = 28.56), β 
= -13.88, SE = 2.86, p < .001, and structurally encoded words (M = 16.90%, SD = 
21.63), β = -26.92, SE = 2.86, p < .001. Participants also recalled significantly more 
semantically encoded words than structurally encoded words, β = -13.04, SE = 2.86, p 
Chapter 1 
 
 
  56 
< .001. The interaction between encoding level and recall type was not significant, 
F(2,382) = 1.38, p = .253 hp2 = .006. 
Liberal Analyses: Primacy and Recency Words Included 
The effects remained similar using the liberal data. The main effect of 
encoding remained significant, F(2,382) = 43.72, p <.001, h p2 = .165, as did the 
specific comparisons between self-referentially encoded words and semantically 
encoded words, β = -17.88, SE = 2.36, p <.001, and self-referentially encoded and 
structurally encoded words, β = -24.34, SE = 2.36, p <.001. There was, however, a 
non-significant main effect of recall condition, F(1,191) = 1.10, p = .296, hp2 = .001. 
The interaction between encoding level and recall type remained non-significant, 
F(2,382) = 0.83, p = .439 hp2 = .004. 
Using the liberal data, the potential impact of age, gender and education levels 
was analyzed using a mixed multilevel model. Results revealed no main effect or 
interaction for age (ps > .120), gender (ps > .283), or education (ps > .350). We also 
checked whether the effect of encoding differed for positively and negatively 
valenced words. Although a paired t-test revealed that positive words were recalled 
significantly more than negative words, p < .001, 95% CI [7.70,18.44], further 
analyses revealed that the main effect of encoding remained significant for positively 
valenced recalled words, F(2,382) = 27.32, p <.001, hp2 = .11, and negatively 
valenced recalled words, F(2,382) = 13.19, p <.001, hp2 = .05, see Table 2. The 
simple effects mirrored the main effect comparisons.  
Discussion 
 Study 4 replicated the self-reference effect using our novel online paradigm. 
As hypothesized, participants recalled significantly more self-referentially encoded 
words than semantically encoded words and structurally encoded words. This effect 
persisted even when participants had prior knowledge of the memory component of 
the study. This pattern runs counter to meta-analytic findings reported by Symons and 
Johnson (1997), in which an an informed recall condition was found to eliminate the 
usual self-reference effect. Symons and Johnson hypothesized that this was due to 
conscious rehearsal effects that boost the performance in semantic and structural 
encoding conditions but not in the self-reference condition (presumably because self-
referential encoding is already functioning at ceiling level).  
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Our failure to replicate this discrepancy between informed and incidental 
recall tasks may be due to unique differences in online crowd-sourcing environments, 
such as MTurk. As mentioned, we explicitly instructed participants to avoid using 
memory enhancement strategies, such as writing the words down during the encoding 
phase. Such explicit instructions were necessary given that the experiment runs 
unsupervised on participants’ own computers, and as such would not be necessary 
when running lab-based studies. We speculate that it may be this difference that 
caused the discrepancy in findings. That is, participants in the online context were 
given instructions designed to avoid conscious rehearsal, which may have eradicated 
the expected effect of rehearsal strategies on non self-referential encoding. 
Meta-Analysis 
Having conducted four independent studies to examine the capacity of our 
online paradigm to reproduce the self-reference effect, we conducted a meta-analysis 
to establish the overall reliability and size of this effect. We performed this meta-
analysis using both the liberal data that included primacy and recency words, and the 
conservative data that excluded primacy and recency words. The effect sizes and 
results of the meta-analyses across the studies are displayed in Table 3.  
Effect sizes varied across studies. The effect size is lowest in Study 1, 
reflecting the lack of time participants spent on the encoding tasks due to there being 
no time constraint in the presentation of words in this study. From Study 2 onwards, 
all encoding questions were slowed down to ensure that participants took a 
standardised 5 seconds to read and answer each encoding question, and effects sizes 
increased as a result.  
The mean weighted effect size (d) for self-referentially encoded words over 
semantically encoded words was 0.63 (0.45 with conservative analyses). Using only 
the data from the incidental free recall conditions (the standard self-reference 
procedure), the mean weighted effect size (d) for self-referentially encoded words 
over semantically encoded words was 0.69 (0.49 with conservative analyses). These 
effect sizes are comparable to the mean weighted effect size (d) of 0.65 reported in 
Symons and Johnson’s (1997) meta-analysis of 60 self-referential vs. semantic 
encoding studies. Nevertheless, the slight reduction in effect size in the conservative 
analyses could be due to qualitative differences between a laboratory sample and an 
MTurk sample. MTurk workers have been shown to be diligent participants 
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(Buhrmester, Kwang, & Gosling, 2011), but as a workforce they are acutely aware of 
their fee per hour (Mason & Suri, 2012), and, as we saw with Study 1, this may mean 
that they adopt an expeditious orientation to the encoding task (wanting to get through 
it as quickly as possible) and that this then diminishes the encoding effects under 
observation. However, as we also saw from Study 2 onwards, it is possible to address 
(and manipulate) these factors through adjustments to the online procedure.  
 
Chapter 1   Chapter  59 
Table 3. Summary of effect sizes across the studies (Cohen’s d.)  
  
Study 1 
SRE vs. SEM 
 
Study 2 
SRE vs. SEM 
 
Study 3 
SRE vs. SEM 
 
Study 4 
SRE vs. SEM 
Meta-analyzed 
mean effect size 
SRE vs. SEM 
(Heterogeneity Q) 
Meta-analyzed 
significance test 
z (95% CI) 
Sample size 103 150 202 203   
Conservative data       
Main effect comparisons  .16 .71 .44 .45 0.45 (8.87*) 4.59*** (0.257 to 0.640) 
Incidental recall comparisons  .16 .71 .65 .41 0.49 (11.85**) 4.34*** (0.269 to 0.713) 
Recognition comparisons - - .05 - - - 
Informed recall comparisons  - - - .50 - - 
Liberal data       
Main effect comparisons .41 .87 .51 .71 0.63 (8.55*) 6.49*** (0.439 to 0.819) 
Incidental recall comparisons .41 .87 .83 .61 0.69 (8.59*) 7.05*** (0.496 to 0.879) 
Recognition comparisons  - - .77 - - - 
Informed recall comparisons  - - - .85 - - 
Notes:  Conservative data: excludes any words recalled that occurred in the first three positions or last three positions of the encoding list. Liberal 
data: includes all words recalled including those that occurred in the first three positions or last three positions of the encoding list. 
SRE = self-referential encoding; SEM = semantic encoding. ** p < .01.  *** p < .001 
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General Discussion 
The self-reference effect has been used in a wide range of psychological research 
since it was first reported in 1977. With the emergence of neuroscientific research in the 
1990s, the effect has taken on a new significance in deepening our understanding of how the 
self is represented neurally. With this resurgence of interest, it will be important to develop 
paradigms that are time and cost effective and that can reach a wider range of participants in 
studies that utilize large sample sizes, thus benefitting from more robust and replicable results 
(Button et al., 2013; Nosek et al., 2013; Simmons et al., 2011). In the present paper we have 
developed and tested one such paradigm in the form of an online version of the self-
referential encoding task.  
The results of the four studies reported here demonstrate the reliability the self-
reference effect in this new online context. Participants recalled significantly more self-
referentially encoded words than semantically encoded or structurally encoded words when 
the timing of the encoding task was unrestricted (Study 1) and restricted (Study 2). Study 3 
also replicated an established boundary condition to the self-reference effect, such that a 
recognition task eliminated the effect relative to the usual recall task (Symons & Johnson, 
1997). Study 4 again replicated the effect, but also highlighted one potential point of 
difference when administering this procedure online, as opposed to in a supervised laboratory 
context. Specifically, where an informed recall task eliminated the self-reference effect in a 
laboratory context, we found no such moderation in Study 4. This is most likely due to the 
fact that participants in the unsupervised online context had to be explicitly instructed to 
avoid rehearsal strategies, thus potentially eliminating the typical effects of strategies that are 
suggested to lead to an improvement in semantic and structural encoding relative to self-
referential encoding. It is noteworthy too, that the overall effect size of self-referential 
encoding over semantic encoding within this online context is comparable to that previously 
reported in the meta-analysis of Symons and Johnson (1997). 
Results comparing the conservative and liberal data sets consistently show a stronger 
self-reference effect within the liberal data set that included primacy and recency effects (i.e., 
the first and last remembered three words). These differences in data sets could be explained 
by the simple reduction in number of encoding questions in the conservative data sets, 
although we would argue that this is unlikely given that only Study 1 reveals a non-
significant self-reference effect in the conservative data set. Future studies using the online 
self-referential encoding tool would be able to investigate this question further.  
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We also analyzed the impact of positive and negative valence on encoding, and all 
four studies demonstrated that significantly more positive words were recalled than negative. 
Despite this difference, the typical self-reference effect persisted for both positive and 
negative words. The development of an online self-referential encoding paradigm will allow 
for much larger scale investigations into the possible impact of contextual effects on the 
interactions of encoding levels and valence. 
Future Directions 
Investigations using the self-reference effect provide a highly effective method with 
which to explore the self as it functions in a range of different contexts. Our studies laid out 
the foundations for a new reliable online self-referential encoding tool. Future studies can 
build on these foundations, and statistical methodologies such as Signal Detection Theory, 
will be particularly important when it comes to investigating contextual difference in self-
referential encoding. For example, we did not investigate reaction time, which, along with 
valence, is a useful indicator of automaticity of response and self-schema availability. Further 
investigations into the particular influence of valence would be highly beneficial for research 
in the clinical domain. Furthermore, our studies did not investigate time variation between 
encoding and recall, which could potentially shed further light on the dual nature of self-
referential encoding in which both elaborate and organisational encoding may prove more 
influential at different durations (Klein & Kihlstrom, 1986). 
Looking further ahead, an area that would benefit from the accessibility and 
scalability of the online self-referential encoding tool is developmental research. We did not 
observe any significant effect of age on encoding levels (presumably due to negative skew 
towards younger adults, Mean = 32.26, Median = 28.75). However, studies included in 
Symons and Johnson’s meta-analysis (Symons & Johnson, 1997) investigated differences in 
levels of encoding between children and adults, and their results demonstrated significantly 
higher levels of self-referential encoding for adults (Halpin, Puff, Mason, & Marston, 1984; 
Pullyblank, Bisanz, Scott, & Champion, 1985). A more recent study by Cunningham, 
Brebner, Quinn and Turk (Cunningham, Brebner, Quinn, & Turk, 2014) also investigated the 
self-reference effect in early childhood. With the availability of an online tool to assess levels 
of self-referential encoding, these developmental investigations will be able to expand 
exponentially: allowing researchers to explore theoretical underpinnings of the 
developmental pathway that gives rise to the superiority of the self as a cognitive schema.    
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A further area of psychological research that could benefit from the online capability 
of the self-reference paradigm concerns investigation into the way in which cultural 
orientation can alter basic cognitive, emotional and behavioral processes (Markus & 
Kitayama, 1991b; Nisbett, Peng, Choi, & Norenzayan, 2001). The self-reference paradigm 
has been central to many of these recent studies. For example, research by Zhou, Zhang, Fan 
and Han (Zhu et al., 2007) used this paradigm to explore the difference between self- and 
other-referential processing for Western and Chinese participants, and demonstrated a 
significant distinction between self and intimate other-referential encoding for Western 
participants that was not evident for Chinese participants. Research by Choi, Kang and Sul 
Choi et al. (2012) also investigated different types of self-referential encoding—specifically 
comparing personal traits versus social identities, and demonstrated that individualistic 
cultural orientation was associated with higher levels of self-referential encoding for 
personality traits, whereas collectivist cultural orientation was associated with higher levels 
of social identity-related encoding. These studies used a laboratory version of the self-
referential encoding paradigm. With the availability of a reliable online version, studies to 
explore the impact of cultural orientation on self-related cognitive processing can recruit 
participants from farther afield and with greater statistical power (Button et al., 2013; Nosek 
et al., 2013; Simmons et al., 2011). 
Another area of research that would benefit from the availability of the online self-
referential encoding tool is the study of psychological boundaries between self and other 
(James, 1950; Lewin, 1997). Bower and Gilligan (Bower & Gilligan, 1979) observed that 
encoding information in relation to a significant other (e.g., “Does the word describe your 
Mother?”) can result in memory traces as strong as those for self-referentially encoded 
material. Along these lines, research by Aron, Aron, Tudor and Nelson Aron, Aron, Tudor, 
and Nelson (1991) investigated processing differences between Self, Mother and Stranger—
observing that the processing of Mother was more akin to the processing of Self rather than 
of Stranger. Symons and Johnson (1997) point out that the level of intimacy with the target 
‘other’ determines the relative power of the other-reference effect and diminution of the self-
reference effect. This suggests that other- and self-reference effects could in fact be used to 
measure how, when, and to what degree the other becomes internalized within the self (e.g., 
in ways suggested by self-categorization theory; Turner & Oakes, 1989 (Turner & Oakes, 
1989a); Turner, Oakes, Haslam, & McGarty, 1994 (Turner, Oakes, Haslam, & McGarty, 
1994)). Investigating the intricacies of these processes for different populations and within 
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different contexts becomes not only more feasible through the use of an online version of the 
self-reference paradigm, but also more statistically powerful. 
Limitations  
As with all research, the present studies had a number of limitations that might be 
addressed in future work. For example, two words in the lists were displayed at a smaller font 
size than the others to fit on the screen. Future work might replace these with shorter words 
to confirm that their inclusion did not influence the results (although we note this is unlikely 
due to randomization of encoding level across the word lists).  
Words were matched on positive and negative valence, as well as being matched on 
yes/no response when delivered with either a semantic or a structural encoding question (see 
the Procedures section of Study 1 for more details). However, words were not matched on 
frequency or arousal. Research within the field of encoding has shown that these factors have 
the potential to impact on endorsement and recall (Auerbach et al., 2015). Finally, in future 
work it will be important to ensure that participants have a basic level of proficiency with the 
English language to ensure effective participation in the studies.  
Conclusions  
The online self-reference paradigm provides a reliable procedure with which to 
measure self-referential encoding in a variety of different contexts and with a wide range of 
populations. Testament to this, the average data sample size for these four studies was 165 
participants as opposed to an average of 39 for the 126 studies included in Symons and 
Johnson’s (1997) meta-analysis (Symons & Johnson, 1997). Of those same 126 studies, 82% 
were drawn from undergraduate populations. In contrast, the 658 participants recruited for 
these four online studies had a much more diverse profile. Across the four studies 47% of 
participants were women, with a mean age of 36.63 (SDage = 12.44, range 18-71). Their 
maximum level of education was also varied:  14% had completed high school, 24% had an 
incomplete bachelor’s degree, 37% had bachelor’s degree, 1% had a PhD, 12% had a 
graduate or professional degree, and 12% had an associate degree. This new online procedure 
therefore extends the accessibility, power and scope of investigations into the self-reference 
effect and possibilities for investigating the self more generally. Quickly and easily 
administered, the online self-reference paradigm can be deployed wherever there is online 
access, and can be used to collect data from samples of unprecedented size that far exceed the 
power of studies administered in a traditional laboratory context.   
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Appendix A 
Sample Encoding Screens 
 
 
 
 
 
 
 
Chapter 1 
 
 
  65 
 
 
 
Chapter 1 
 
 
  66 
 
 
 
 
 
 
 
 
 
 
Chapter 1 
 
 
  67 
 
 
 
Appendix B 
Study 1 Word List 
absent-minded* foolish reliable 
adventurous friendly resourceful 
average helpless selfish 
calm insincere smug 
conventional neat tactful 
courageous neglectful tense 
cowardly observant thoughtful 
deceitful optimistic tough 
dominating practical untrustworthy* 
experienced relaxed wise 
 
* Words presented at the reduced size of 48 pt due to their length. 
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Appendix C 
 
Study 2 Word List 
adventurous foolish reliable 
average friendly resourceful 
calm helpless selfish 
conventional immature smug 
courageous neat tactful 
cowardly neglectful tense 
deceitful observant thoughtful 
discourteous* optimistic tough 
dominating practical untrustworthy* 
experienced relaxed wise 
 
* Words presented at the reduced size of 48 pt due to their length. 
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Appendix D 
Study 3 Recognition Word List 
‘Old’ words ‘New’ words 
adventurous understanding 
average skeptical 
calm nice 
conventional undecided 
courageous proficient 
cowardly resentful 
deceitful envious 
discourteous antisocial 
dominating unproductive 
experienced inquisitive 
foolish choosy 
friendly pleasant 
helpless unlucky 
immature eccentric 
neat able 
neglectful rebellious 
observant studious 
optimistic enterprising 
practical thorough 
relaxed decisive 
reliable popular 
resourceful vigorous 
selfish scheming 
smug rude 
tactful efficient 
tense weak 
thoughtful refined 
tough direct 
untrustworthy inattentive 
wise warm 
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Chapter 2:  
Cognition in context: How a social inclusion attenuates the boundary  
between self and other 
 
Having developed and validated an online tool to measure self-referential encoding, 
the question was—can we now use this tool to measure the impact of social context on the 
learning process? This question is addressed in this chapter through the use of the self-
referential tool to explore the capacity for social context to moderate the self-reference effect. 
The self-reference effect speaks to the important role that the self-concept plays in the 
processing of information (Rogers, 1977). Useful social accounts of learning must therefore 
articulate the mechanisms through which social context impacts on the self-concept. The 
social identity approach offers one such theoretical understanding. From a social identity 
perspective, the self is not a fixed or closed entity, but rather a construct that is created, 
informed and maintained by a sense of social identification with others (Turner et al., 1994). 
Indeed, a basic social identity premise is that when people feel identified with others, those 
others become incorporated into the self-concept so that the social becomes the self (Onorato 
& Turner, 2004). In terms of cognition, to the degree that others become as central as the self, 
this premise should be evident in the way that people process information. A specific 
hypothesis here is that enhancing (or diminishing) a sense of social identification with others 
will enhance (or inhibit) a person’s capacity to encode information; in other words, to learn. 
Chapter 2 sets out to test this hypothesis. Here two experiments investigate whether 
minimal social interactions significantly impact on implicit encoding levels. In addition to 
measuring self-referential encoding, this chapter introduces a measure of other-referential 
encoding. In line with social identity predictions, results demonstrate that under conditions of 
social inclusion, other-referential encoding results in as strong a memory trace as self-
referential encoding; an implicit indicator of the social identity hypothesis that the social 
becomes self. In contrast, under conditions of social exclusion, other-referential encoding 
results in weaker memory traces compared to self-referential encoding; an implicit indicator 
of the way in which the learning process can be disrupted when people feel socially 
disconnected within the learning environment  
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Abstract 
Cognitive research finds that people show superior encoding of information relating to the 
self rather than to others. This phenomenon, known as the self-reference effect, supports a 
view of the self as a definable and measurable entity. However, modern perspectives hold 
that the self is contextually fluid, not least because, under some conditions, ‘other’ can be 
incorporated into the self as part of ‘us’. This suggests that when perceivers see another 
person as an ingroup member, the self-reference effect will be attenuated. This hypothesis 
was tested in two experiments in which participants were included in, or excluded from, a 
minimal social group. When participants were excluded, the standard self-reference effect 
was replicated; but when they were included, other-referential encoding was not significantly 
different from self-referential encoding. Findings support self-categorization theory’s claims 
that others, even strangers, can be treated as cognitively similar to the self when they share 
group membership.  
 
 
Keywords: Exclusion, self-categorization theory, self-referential encoding 
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Cognition in context: Social inclusion attenuates the psychological boundary  
between self and other 
What is the self? This question is central to a range of psychological disciplines, 
including developmental, clinical, social, and cultural psychology. Over the course of the last 
three decades, early definitions of the self as a fixed, unitary concept (Mischel, 1977) have 
given way to theoretical perspectives that describe the self as a dynamic and multi-faceted 
entity that changes according to context (Carver & Scheier, 1981; Desteno & Salovey, 1997; 
Epstein, 1991; Greenwald, 1982; Kihlstrom & Cantor, 1984; Markus & Kunda, 1986; 
Rogers, 1981). If the self is truly contextually defined, then even the most implicit self-
structured cognitive processes should vary across social contexts. We investigate this 
question by examining how self-relevant cognitive processing is (re)structured by people’s 
sense that they are either included in, or excluded from, a minimal social group. Specifically, 
we test for contextual variation in the self-reference effect—a reliable cognitive phenomenon 
that demonstrates superior encoding and recall of information that pertains to self rather than 
to others (Symons & Johnson, 1997). If the self is fundamentally fluid and sensitive to social 
context, we predict that the self-reference effect will be attenuated following social inclusion.  
The Self In Situ 
One social psychological theory that makes strong statements about the contextual 
nature of the self is self-categorization theory (Turner et al., 1994). This socio-cognitive 
theory examines how individuals’ self-definition varies as a function of perceived difference 
from others within a given social setting (Turner & Onorato, 1999). For example, compared 
to physics students, psychologists may feel relatively artistic, but compared to drama students 
they may feel relatively scientific (Doosje, Haslam, Spears, Oakes, & Koomen, 1998). 
Building on earlier social identity work (Tajfel & Turner, 1979a), self-categorization theory 
proposes that our sense of who we are can be defined at different levels of abstraction, and 
can change as a function of our environment: in an exam a person may define themselves in 
terms of their personal identity as a unique individual (different from other individuals), but 
at a sporting event they may define themselves and others in terms of a shared identity as a 
supporter of their team (different from supporters of other teams). These contextual 
transformations of the self reflect the fact that, in a range of social contexts, the very 
substance of selfhood is shaped by the groups to which people feel they belong (Ellemers, 
Spears, & Doosje, 2002; Haslam & Ellemers, 2011; Spears, Jetten, & Scheepers, 2002). 
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Indeed, Turner (1982a) argues that it is this capacity to define others as part of self—in terms 
of shared group membership—that makes group behavior possible.  
In line with this logic, research in social psychology, particularly on social exclusion, 
demonstrates the powerful impact of the social environment on internal self-functioning. For 
example, social exclusion has been shown to lead to loss of self-regulation (Inzlicht, McKay, 
& Aronson, 2006), impoverished cognitive performance (Baumeister et al., 2002), and 
inhibited implicit learning (Hobson & Inzlicht, 2016; Rydell et al., 2010). Related research on 
stereotype threat shows that experiences of social alienation lead to similar cognitive 
decrements (Inzlicht & Ben-Zeev, 2003; Steele & Aronson, 1995). Considering the opposite 
psychological state, affirming one’s identity has been found to counteract the negative 
cognitive impacts of these types of social disconnection (Schmeichel & Vohs, 2009; Steele, 
1988). By demonstrating the stabilizing effects of inclusion and destabilizing effects of 
exclusion, this research demonstrates just how reactive the self can be to its social 
environment. 
The Self and Others 
It is now widely accepted that the self functions dynamically according to social 
context (Kihlstrom & Cantor, 1984; Markus & Kunda, 1986; Medin & Shoben, 1988), and 
yet the mechanisms for these social influences are yet to be fully defined (Desteno & 
Salovey, 1997). Research has shown that social exclusion impacts self-regulation (Inzlicht et 
al., 2006); that context impacts self-definition (Medin & Shoben, 1988); and that 
incorporation of significant others into the self impacts personality (Andersen & Chen, 2002). 
But precisely how these processes are manifest in terms of changes to the cognitive structure 
of the self are less clear. Understanding the cognitive processes through which the self is 
impacted by context is important, because it has long been understood that the self is a crucial 
structure for filtering and organizing incoming information (Cacioppo, Petty, & Morris, 
1985; Markus, 1977; Markus & Kitayama, 1991a; Rogers et al., 1977). In this regard, 
research has demonstrated that information is parsed through a self-relational filter whereby 
the more information relates to the self, the more deeply and elaborately it is encoded. This 
contributes to an empirical phenomenon well documented within the cognitive literature—the 
self-reference effect (Rogers et al., 1977; Symons & Johnson, 1997). Previous research has 
shown that self-referential encoding is superior to other forms of encoding, including other-
referential encoding—which refers to the encoding of information in relation to other people 
rather than the self. Speaking to the robustness of the self-reference effect, meta-analysis 
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indicates that encoding information with reference to the self results in stronger memory 
traces than all other forms of surveyed encoding (k = 129; d = .50; e.g., structural encoding of 
number of syllables in a word; Symons & Johnson, 1997). 
However, despite the apparent supremacy of self-referential encoding, some research 
has shown that processing of information about other people can sometimes attenuate this 
effect, such that levels of other-referential encoding become equivalent to levels of self-
referential encoding (Bower & Gilligan, 1979; Kuiper, 1982). For example, Aron, Aron, 
Tudor and Nelson (1991) demonstrated that memory for information encoded with reference 
to a meaningful ‘other’ (e.g., a parent or spouse) could be equivalent to memory for 
information encoded with reference to the self. The authors argued that commensurate recall 
for information encoded self-referentially and other-referentially reflects a process of 
internalization of others into the self-concept, with the effect that processing of information 
about them becomes as deep and elaborate as processing of information about the self (Aron 
et al., 1991; Aron & Fraley, 1999). This notion of inclusion of others in the self has also been 
applied to significant ingroups. Research by Tropp and Wright (2001) found that the degree 
to which ingroups (in this case gender and ethnicity groups) are included in the self correlates 
with the degree to which an individual identifies with that group. 
Providing further evidence for the contextual nature of this process, Ng and Lai 
(2009) found that bi-cultural individuals showed different patterns of self- and other-
referential encoding depending on which cultural identity was made salient. When primed 
with a Chinese identity, differences between self and other-referential encoding (using 
‘mother’) were eliminated. The authors suggested that collectivist cultures value the notion of 
a “socially-connected self” (p.171), and thus priming this group identity led to greater 
incorporation of the (significant) other into the self-concept.   
We note, however, that previous work on this topic has relied on established 
autobiographical and socio-cultural elements to vary social context, for instance asking 
participants to think about their mother, or to think about their cultural identity (Bower & 
Gilligan, 1979; Ng & Lai, 2009). Unfortunately, these stimuli vary in uncontrolled 
idiographic ways (and inevitably differ in more than just familiarity), and thus introduce a 
methodological confound. To address this issue, we used an experimental approach in which 
participants encoded information about the same target across conditions that varied only in 
whether the participant had been included or excluded by that target. We note too that our 
experimental paradigm represents a particularly conservative test of the variable-self 
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hypothesis, because the target is in all cases a stranger within a minimal group interaction—a 
type of relationship reliably shown to yield inferior recall compared to self-referential 
encoding (Symons & Johnson, 1997).  
Our research is therefore intended to improve understanding of the psychological 
processes that underlie a contextual self. Under what circumstances are boundaries between 
the self and other attenuated or reinforced? Our studies investigate whether encoding of 
information about a stranger within a minimal group interaction can be indistinguishable 
from encoding of information about the self when a sense of shared group membership is 
established. Thus, we test the self-categorization claim that incorporation of others into the 
self-concept is not limited to cultural or sociological variation, or to interpersonal 
significance, but rather is dependent on the dynamic psychological restructuring of cognitive 
boundaries in a way that aligns the self with others (e.g., as a result of inclusion in a group). 
As a corollary, we expect others will be distinguished from self when psychological 
boundaries are restructured in a way that separates the self from others (e.g., as a result of 
exclusion from a group).   
The Present Research 
Combining social and cognitive approaches to the self-concept, we used self- and 
other-referential encoding to understand the impact of social context on the self-reference 
effect. We conducted two experiments in which participants were either included in or 
excluded from a social interaction, and then performed a task in which they encoded words 
with reference to the self and to the other—in this case the person who included or excluded 
them from the group. We hypothesized that other-referential encoding would yield lower 
recall than self-referential encoding when participants were excluded (H1), but that other- 
and self-referential encoding recall would be no different from one another when participants 
were included (H2). In both experiments we included a control condition, although we made 
no a priori predictions about the pattern of encoding this condition would produce. For 
comparison we included a measure of structural encoding, although on the basis of previous 
research we expected that this would be associated with inferior recall relative to both self- 
and other-referential encoding. We report all measures, manipulations and exclusions in these 
studies. 
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Experiment 1 
Method 
Participants and Design 
Participants were 169 first year psychology students (65% women, Mage = 18.75, 
SDage = 3.10, range 17 - 45), who participated in exchange for partial course credit. The 
experiment used a 3 (encoding level: self-referential, other referential, structural) X 3 (social 
context: exclusion, inclusion, control) mixed design. Social context was a between-subjects 
variable and encoding type was a within-subjects variable. The dependent variable was the 
number of words participants correctly recalled in a surprise recall task as a function of 
encoding level—that is, how many correctly recalled words had originally been self-
referentially encoded, how many correctly recalled words had originally been other-
referentially encoded, and how many correctly recalled words had originally been structurally 
encoded. Correct words were defined as words that were an orthographically approximate 
match of the word used at the encoding phase (e.g., deceitful and decietful; as recommended 
by Bower and Gilligan (1979).  
An a priori statistical power analysis was performed using G*Power (Faul, Erdfelder, 
Lang, & Buchner, 2007) based on the mean weighted effect size of self-referential and other-
referential encoding differences of d = 0.35 (small to medium, Cohen, 1988) reported in 
Symons and Johnson’s meta-analysis (1997). With an alpha of 0.05, and power of 0.95, the 
projected sample size was 156. We based this calculation on a correlation between repeated 
measures of 0.03, which was informed by previous studies investigating similar levels of 
encoding (Bentley, Greenaway, & Haslam, 2017b). 
Procedure and Materials 
Participants completed the study in a multi-user computer laboratory with a maximum 
of 10 participants in each session. Participants were asked to arrive on time in order to add 
credibility to the cover story, which was that they would play an online game with a random 
selection of other students in different laboratories. To increase face validity, participants 
were turned away from the session if they arrived after testing had begun. The study was 
presented entirely on-screen using Qualtrics survey software. 
Introduction phase. Participants in all conditions were told there would be a brief 
introductory phase before the game began in order to get to know the other players. This 
phase began with each participant completing a series of ten personality questions (adapted 
from the Big 5 inventory; John, 1999) with two answer options, for instance: “How would 
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you describe yourself in a social situation?” [‘talkative’, ‘quiet’]. After answering the 
questions, participants were asked to wait while all of the participants’ responses were 
compiled. Participants were then informed they would soon be playing an online game of 
‘Catch the ball’ with two other players, but that they would first be given information about 
one of these two players, described as ‘Player 2’. At this stage, bogus answers to Player 2’s 
personality questions were displayed. Participants were asked to read the answers and to then 
write a brief impression of Player 2. Participants in the inclusion and exclusion conditions 
were then told that they would now play the game. Participants in the control condition were 
told that before playing the game they would watch a short video.  
Experimental manipulation. Participants in the exclusion and inclusion conditions 
were presented with the Cyberball interface in which three minimal cartoon depictions of the 
‘Catch the Ball’ team were displayed (the participant, Player 2, and one other). The 
participant’s own avatar was labelled ‘You’, and the other two players were labelled ‘Player 
1’ and ‘Player 2’. In the exclusion condition, participants were included in only one round of 
ball throws, after which Players 1 and 2 proceeded to only pass the ball between themselves, 
thus excluding the participant for the remainder of the game. In the inclusion condition, the 
participant received the same number of throws as the two other players. The game continued 
for 60 seconds in both conditions, after which participants went on to the encoding phase. 
Participants in the control condition were told they would watch a short video prior to 
playing the game. A video of fish swimming in an aquarium continued for 60 seconds was 
then displayed on their screens, after which participants completed the encoding phase, and 
no game was played.    
Encoding phase. Participants completed an online self-referential encoding paradigm 
developed by Bentley and colleagues (2017b). Participants completed encoding questions 
using 30 adjectives. The adjectives were chosen from Anderson’s ‘Likeableness’ ratings of 
555 personality-trait words (Anderson, 1968), which has been used as a word source for a 
large number of experimental self-referential paradigms. Words were selected to represent a 
diverse range of personality traits, and included the options used for the personality questions 
completed at the beginning of the study (e.g., ‘talkative’, ‘quiet’; see Appendix A for the 
complete word list). The choice of words was counterbalanced for length and valence: 15 
words were positive and 15 were negative, and the counterbalancing of positive and negative 
words was maintained for each encoding level (i.e., self-referential, other-referential, 
structural).  
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For the 30 words, each participant was asked 10 self-referential questions (“Does the 
following word describe yourself?”), 10 other-referential questions (“Does the following 
word describe Player 2?”), and 10 structural questions (“Does the following word contain [x] 
syllables?”). Participants indicated the answer to the encoding question by selecting ‘Yes’ or 
‘No’ (see Appendix B for an example screenshot). In order to remove variation due to 
potential word/question association and word presentation order, six different versions of the 
encoding lists were created and randomly assigned to participants. For each list the same 
words were used, but associated with a different encoding question, and in each list the words 
were presented in alternative pseudo-randomized orders. Analyses revealed no significant 
effect of list; therefore this factor was collapsed across both experiments.  
Filler task. Once participants finished the encoding phase, they completed a short 
filler task of five multiple-choice math questions, designed to be of moderate difficulty (e.g., 
“What is the answer to the following sum? 367 – 250”). The filler task was presented to 
avoid unconscious rehearsal effects before the subsequent recall task, as recommended by 
Bower and Gilligan (1979). 
Recall task. All participants completed a surprise recall task in which they were 
asked to recall and write down words from the encoding phase. They were instructed to recall 
as many of the 30 words as possible and in any order, and they were given two minutes in 
which to do this. The number of words recalled during this incidental recall task provided us 
with the dependent variable, which was then analyzed according to how each word had been 
encoded. 
Manipulation check and demographics. Participants completed a measure of 
psychological need satisfaction adapted from Zadro and colleagues (2004), which comprised 
12 items  (e.g., “During the game/video I felt like an outsider”; reverse scored), control (e.g., 
“I felt in control”), esteem (e.g., “I felt liked”), and meaningful existence (e.g., “I felt 
invisible”; reverse scored).  Responses were made on seven-point scales ranging from 1, 
strongly disagree to 7, strongly agree. After appropriate reverse scoring, items were averaged 
to form an index of psychological need satisfaction, with higher scores indicating greater 
need satisfaction (α = .71). We included other exploratory survey measures, such as self-
focus and deep-learning, however, as none of these measures showed effects of the social 
context manipulation, we do not mention them further. A summary of the results of these 
survey measures is available from the authors on request.   
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Finally, participants completed demographic information, including age and gender. 
As recommend by Meade and Craig (2012) we embedded one attention check at this point 
(“For this question, please just click the option ‘Very much’”). Eleven participants failed the 
attention check. However, as these participants successfully recalled words in the recall task1, 
their results were still included. At the end of the study, participants were debriefed about the 
use of deception and provided with an opportunity to discuss their experience with the 
experimenter.  
Results 
Manipulation check  
A one-way, between-subjects ANOVA revealed a significant effect of the social 
context manipulation on psychological need satisfaction, F(2,166) = 58.86, p < .001, hp2 = 
.42. Pairwise comparisons revealed that participants in the exclusion condition reported 
significantly lower levels of need satisfaction (M = 3.10 SD = 0.77) than those in the 
inclusion condition (M = 4.30 SD = 0.52), p < .001, and the control condition (M = 4.11, SD 
= 0.57), p < .001. Need satisfaction was highest in the inclusion condition, but there was no 
significant difference between the inclusion and control conditions, p = .113.  
Encoding 
The dependent variable was the number of correctly recalled words as a function of 
encoding level (i.e., the number of correctly recalled words that were encoded with respect to 
self; the number of correctly recalled words that were encoded with respect to other; the 
number of correctly recalled words that were encoded with respect to structural elements). 
We used the lme4 package (Bates et al., 2015) in R (R Core Team, 2016) to perform a linear 
mixed-effects analysis of the relationship between social context and encoding level. In 
contrast to a more traditional approach with data aggregation and repeated-measures 
ANOVA analysis, lme4 controls for the variance associated with random factors without 
resorting to data aggregation (for a discussion see Bayen, Davidson & Bates, 2008; Judd, 
Westfall & Kenny, 2012).  
We included a fixed effect of social context as well as random intercepts for 
participant and encoding level. This allowed us to control for the influence of different mean 
ratings as a function of subject and stimuli (Judd et al., 2012). p-values were obtained by 
                                               
1 Participants who passed the attention check recalled on average 9.64 words; participants 
who failed recalled on average 9.25 words. 
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comparing the model with the effect in question (e.g., including the interaction between 
social context and encoding level) against the model without the effect in question (e.g., main 
effects without the interaction), as recommended by Bates and colleagues  (2015). Means and 
standard deviations for the effects reported below are displayed in Table 1.  
There was a significant interaction between social context and encoding level on 
recall, χ2 (4) = 10.91, p = .028. Supporting H1, planned contrasts revealed a significant 
difference between self- and other-referential encoding in the exclusion condition, β = -1.07, 
SE = 0.28, p < .001, such that participants recalled fewer other-referentially encoded words 
than self-referentially encoded words. Supporting H2, there was no significant difference 
between self- and other-referential encoding in the inclusion condition, β = -0.63, SE = 0.29, 
p = .077. In addition, there was no significant difference between self- and other-referential 
encoding in the control condition, β = -0.40, SE = 0.27, p = .306.  
 Further analysis revealed that structural levels of encoding remained significantly 
lower than self-referential encoding in all conditions (ps < .001), and remained significantly 
lower than other-referential encoding in both the control condition and the inclusion 
condition (ps < .001). In the exclusion condition, other-referential encoding reduced to the 
extent that it was no longer significantly different from structural encoding (p = .402). 
Discussion 
Supporting H1, levels of other-referential encoding were significantly lower than self-
referential encoding following exclusion, suggesting that people were not deeply encoding 
information about the excluding party. Indeed, recall for this information was no better than 
recall for information encoded with reference to structural features of the word—widely 
understood to reflect minimal levels of encoding (Craik & Tulving, 1975).  
However, in line with H2, participants encoded information about others no 
differently from information about themselves following social inclusion. That is, following a 
minimal 60-second online interaction, participants encoded information about the other—
Player 2—to a degree that was non-significantly different from the degree to which they 
encoded information about themselves. This supports predictions drawn from self-
categorization theory that just as the personal self can be an organizing schema through 
which to understand the world, so too other people—even complete strangers—can serve this 
function when they become ingroup members. These results therefore provide preliminary 
evidence of information about others being cognitively re-structured dynamically in the 
context of specific social interactions.  
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Experiment 2 
In this experiment, we introduced a change to the control condition. Results of 
Experiment 1 showed a similar pattern between the control condition and the inclusion 
condition. We surmised that this was because participants in the control condition, at the 
point of under-going the encoding phase, still believed that they would soon be playing a 
game with the other players. This null difference in the control condition therefore implies 
that the process of being included may be psychologically similar to anticipating a 
cooperative interaction. The design of Experiment 2 investigated this issue further by re-
structuring the control condition so that participants did not anticipate any social interaction. 
 
Method 
Participants and Design 
Participants were 167 first year psychology students (57% women, Mage = 19.75, 
SDage = 3.39, range 17 - 40), who participated in exchange for partial course credit. 
Participants were not allowed to complete this study if they had taken part in Experiment 1. 
The experiment used a 3 (encoding level: self-referential, other referential, structural) X 3 
(social context: exclusion, inclusion, control) mixed design. Social context was a between-
subjects variable and encoding type was a within-subjects variable. The dependent variable 
was the number of correctly recalled words as a function of encoding level. As in Experiment 
1, correct words were defined as words that were an orthographically approximate match of 
the word used at the encoding phase.  
Procedure and Materials 
Participants completed the study in the same location and with a similar cover story as 
Experiment 1, suggesting that they would be interacting with other students logged on in 
different laboratories.  
Introduction phase. Participants were told they would complete a group exercise, 
and that to select teams, they would provide information about themselves and read similar 
information about prospective teammates. Participants were informed that allocation would 
be performed on the basis of a rating system. Ostensibly as a basis for these ratings, 
participants were asked to write something about themselves (“Describe your likes and 
dislikes, hobbies and interests or personality traits”) and then to answer some basic 
personality questions, as in Experiment 1. Once they had done this, they were presented with 
a random selection of self-descriptions ostensibly provided by other participants currently 
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online, but in reality created by the experimenters. Participants rated six descriptions in terms 
of similarity, likeability, and willingness to work together (scored on a scale from 1, not at 
all, to 7, very much). Once all descriptions had been rated, participants were asked to wait 
while team allocations were made. While waiting, participants were presented with a silent 
video of fish in an aquarium.  
Social context manipulation. Participants in the exclusion condition were told that, 
because they received the lowest preference rating in the session, they had not been selected 
for any team. They were told that their data would still be collected, but only as a solo 
participant. On the next screen they were asked to form an impression of another participant, 
know as Participant 6, who “is currently participating with others in this study”.  As in 
Experiment 1, participants were presented with the bogus personality answers for Participant 
6, and asked to write a few sentences about Participant 6.  
Participants in the inclusion condition were told that, on the basis of high preference 
ratings, they would be allocated to a team with Participant 6. On the following screen they 
were asked to read the bogus personality answers for Participant 6 and then and to write a 
few sentences about their impressions of Participant 6. 
Participants in the control condition were told that it would not be possible to allocate 
participants to teams due to an unequal number of people in the online session. They were 
therefore told that all participants would continue with individual tasks. On the following 
screen they were asked to form an impression of another participant, know as Participant 6, 
who “is currently participating in this study”.  Participants were presented with the bogus 
personality answers for Participant 6, and, as in the other two conditions, were asked to write 
a few sentences about Participant 6. 
Encoding phase. All participants completed the encoding phase as in Experiment 1, 
except that the other-referential encoding was completed for “Participant 6” rather than 
“Player 2”.  
Filler task. Once the encoding phase was complete, participants completed the same 
short filler task as in Experiment 1.  
Recall task. All participants were given a surprise recall task. They were asked to 
recall as many of the 30 words used in the encoding paradigm as possible in a two-minute 
window, as in Experiment 1.  
Manipulation check and demographics. Participants completed the same 
manipulation check as in Experiment 1 (α = .90). We included other exploratory survey 
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measures, such as deep learning, personal control, and well-being, university identification 
and psychological closeness with fellow university students. Thus, the group measures 
referred to attitudes towards university students rather than to members of the minimal group 
created for the purpose of the experiment. None of these measures showed significant effects 
of the social context manipulation, with the exception of psychological closeness, F(2,164) 
3.39, p =.036, hp2 = .040, which revealed significantly greater closeness in the inclusion 
condition, M = 3.80, SD = 1.35, than in the exclusion condition, M = 3.22, SD = 1.22, p 
=.014. A summary of the results on these survey measures is available from the authors on 
request.  
Participants also completed demographic questions including age and gender, with the 
same attention check embedded in this section as in Experiment 1. Thirty participants failed 
the attention check. However, as these participants successfully recalled words in the surprise 
recall task2, their results were still included. At the end of the study, participants were 
debriefed about the use of deception and provided with an opportunity to discuss their 
experience with the experimenter.  
Results 
Manipulation check 
A one-way, between-subjects ANOVA revealed a significant effect of the social 
context manipulation, F(2,164) = 22.45, p < .001, hp2 = .22. Pairwise comparisons revealed 
significantly lower levels of need satisfaction for participants in the exclusion condition (M = 
3.89, SD = 1.08) than for those in the inclusion condition (M = 5.07 SD = 1.04), p < .001, or 
the control condition (M = 4.92, SD = 0.92), p < .001. Need satisfaction was highest in the 
inclusion condition, but there was no significant difference between the inclusion and control 
conditions, p = .451.  
Encoding 
As in Experiment 1, we used the lme4 package (Douglas Bates, 2015) in R (R Core 
Team, 2016) to perform a linear mixed-effects analysis of the relationship between social 
context and encoding level. We used an identical analytic strategy to that in Experiment 
1.  Means and standard deviations are displayed in Table 1. 
                                               
2 Participants who passed the attention check recalled on average 9.56 words; participants 
who failed recalled on average 8.55 words. 
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There was a marginally significant interaction between social context and encoding 
level, χ2 (4) = 9.30, p = .054. Supporting H1, planned contrasts revealed a significant 
difference between self- and other-referential encoding in the exclusion condition, β = -0.71, 
SE = 0.28, p = .030, such that participants recalled fewer other-referentially encoded words 
than self-referentially encoded words. Supporting H2, there was no significant difference 
between self- and other-referential encoding in the inclusion condition, β = -0.16, SE = 0.29, 
p = .843. Unlike Experiment 1, there was a significant difference between self- and other-
referential encoding in the control condition, β = -1.22, SE = 0.30, p < .001. Structural levels 
of encoding remained significantly lower than self-referential encoding in all conditions (ps < 
.001), and also remained significantly lower than other-referential encoding in all conditions 
(ps < .032).  
Discussion 
Supporting H1, Experiment 2 revealed other-referential encoding recall was lower 
than self-referential encoding recall following exclusion. Supporting H2, other-referential 
encoding recall increased so that it was not significantly different from self-referential 
encoding recall when participants were included. Again, this provides formative evidence of 
socio-cognitive re-structuring: when the self feels bonded to an other through shared group 
membership, information about that other is encoded as well as information about the self. 
However, unlike Experiment 1, other-referential encoding recall was significantly lower than 
self-referential encoding recall in the control condition. We attribute this to deliberate 
changes in the content of the control condition such that participants did not anticipate any 
interaction with the other. Thus, when people do not expect to interact with others as 
members of a potential ingroup, they do not deeply encode information about those others. 
Without a sense of meaningful social connection, encoded information about the other 
remains less accessible than that about the self.  
We note that the effect of condition appeared to be stronger in Experiment 1 than 
Experiment 2. This may be due to the strength of the Cyberball paradigm used in Experiment 
1 which, in contrast to the more ad-hoc manipulation that was used in Experiment 2, is a 
well-known paradigm with powerful effects that have been demonstrated in a large number 
of studies (Zadro et al., 2004). 
General Discussion 
It is generally agreed that a person’s sense of self is a critical component of human 
psychology. Research from a cognitive perspective has done much to develop this 
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understanding, showing that the self is a powerful structure through which incoming 
information is filtered (Markus, 1977; Symons & Johnson, 1997). Our two experiments 
confirm that self-relevant processing is a critical determinant of encoding and memory. 
However, the results also show that the self-reference effect changes meaningfully with 
changes in context, in line with social psychological models that suggest the self-concept is 
variable rather than static (e.g., Kihlstrom & Cantor, 1984; Klein, 2012; Markus & Kunda, 
1986; Markus & Wurf, 1987; Turner & Oakes, 1989). Here, then, we see that the self-
reference effect varies as a function of differences in shared group membership. More 
specifically, two experiments showed that in situations of social inclusion—when shared 
group membership is established (however minimally) between perceiver and target—
encoding of other-related information can be equivalent to self-related information.  
The mechanics of self-referential encoding have been under debate for a number of 
years. However, the current consensus is that the self-reference effect reflects the combined 
power of both elaborative and organizational encoding (Klein & Loftus, 1988). The self-
concept allows for elaborative encoding whereby individual history, memories, and 
experiences make it easier to remember information that relates to those associations. It also 
allows for organizational encoding, which reflects the structured aspects of the self; for 
instance, each concept can be represented as a schema, with well-formed priorities and 
hierarchies (Markus, 1977). Our paradigm offers little opportunity for elaborative encoding to 
occur, because participants are asked questions about the other under the most minimal of 
conditions (i.e., on the basis of scores on a short personality test taken by a person they have 
never met). Therefore, we suggest that increased other-referential encoding here represents 
increases in organizational processing brought about though a psychological re-alignment of 
the other as they relate to the self. 
This evidence that memory for others varies with social context accords with the self-
categorization theory perspective that a sense of shared group membership reorients 
cognition because it leads to others being included in a person’s self-concept as part of their 
social identity (Turner et al., 1994). This proposition has been supported by previous research 
demonstrating the inclusion of significant others in the self (Aron & Fraley, 1999), and more 
so for collectivist societies (Ng & Lai, 2009), as well as research into the relational self-
concept (Andersen & Chen, 2002). Support for this hypothesis was found in the inclusion 
conditions of both experiments, which revealed no difference in recall of self-relevant or 
other-relevant information (i.e., the standard self-reference effect was attenuated).  
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These findings point to measurable cognitive proximity of other to self, and yet were 
generated through a minimal group interaction with a stranger. This advances other recent 
evidence that self-processes are sensitive to, and structured by, changes in social context 
(particularly those that relate to group membership; Inzlicht & Ben-Zeev, 2003; Shteynberg, 
2015; Tropp & Wright, 2001). Indeed, these findings accord with a large body of social 
identity research which observes that ingroup members are more trusted, respected, and 
influential than outgroup members (Ellemers et al., 2002; Haslam, 2004; Tanis & Postmes, 
2005); we are simply more interested in, and engaged with, ingroup members than outgroup 
members. Indeed, the present results suggest that people attend more to information provided 
about ingroup members than outgroup members in the same way that they attend more to 
information provided by ingroup members than outgroup members (Greenaway, Wright, et 
al., 2015). 
Conclusions 
Two experiments found that the standard self-reference effect—whereby information 
relating to the self is encoded more deeply than information relating to others—is present 
when people are excluded from a group or do not expect to interact with others. Critically, 
however, this effect is attenuated when people are included in a group or expect to engage in 
a cooperative interaction with an other— in this case information relating to the other is 
encoded to the same degree as information relating to the self.  
This mobilization of a core cognitive paradigm to support arguments about social 
variability of the self advances a rich understanding of how the self is structured by social 
context, with implications for cognition and behavior. This perspective aligns with 
Vygotsky’s observation that  “we become ourselves through others” (Wertsch, 1979). Our 
findings show that people experiencing even a minimal inclusion experience with a complete 
stranger encode information about that other to a similar degree as information about 
themselves. Significantly too, these experiments suggest that progress in efforts to flesh out 
such insights need not drive a wedge between different sub-disciplines in psychology, but 
rather can bring them closer together 
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Table 1. Number of correctly recalled words as a function of encoding and social context conditions. Standard deviations are indicated in 
parentheses.  
 Self-referential encoding Other-referential encoding Structural encoding 
Experiment 1    
 Inclusion condition 4.02a (1.55) 3.39a (1.68) 1.93b (1.37) 
 Exclusion condition 3.77a (1.62) 2.70b (1.45) 2.34b (1.47) 
 Control condition 4.21a (1.68) 3.81a (1.42) 2.30b (1.43) 
Experiment 2    
 Inclusion condition 3.98a (1.92) 3.82a (1.65) 2.04b (1.26) 
 Exclusion condition 4.16a (1.56) 3.45b (1.66) 1.95c (1.30) 
 Control condition 4.20a (1.90) 2.98b (1.56) 2.24c (1.60) 
 
Notes:  Means with different subscripts indicate significant differences between encoding levels within each social context condition (p < .05). 
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Word list: 
1. Accepting 
2. Adventurous 
3. Assertive 
4. Casual 
5. Conventional 
6. Courageous 
7. Cowardly 
8. Creative 
9. Critical 
10. Deceitful 
11. Distracted 
12. Dominating 
13. Friendly 
14. Generous 
15. Helpless 
16. Intellectual 
17. Organized 
18. Original 
19. Passive 
20. Persistent 
21. Quiet 
22. Relaxed 
23. Resourceful 
24. Selfish 
25. Superficial 
26. Tactful 
27. Talkative 
28. Tense 
29. Unimaginative 
30. Weak 
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Appendix B 
Sample Encoding Screen 
 
 
 
Chapter 3 
Part Two—Social Facilitation of Learning 
Chapter 3: Social identity mapping online 
 
 
 Part 1 of this thesis examined how social context can facilitate or disrupt the learning 
process. Part 2 of the thesis now tackles the question of how to improve learning outcomes in 
real-world settings. While Part 1 required the development of an online tool to assess the 
learning process, Part 2 requires the development of an online tool to assess how social 
identities change across times of identity transition, such as transitioning from high school to 
university. 
 Chapter 3 met the challenge of translating social identity theorising through the 
development of a user-friendly and accessible tool with which participants can map out their 
social worlds. This tool allows researchers to accurately assess a range of different social 
identities, and gives participants agency to depict their own social identity landscapes. 
Having been previously developed as a paper-and-pencil version deployed in clinical and 
organizational settings (Cruwys et al., 2016; Haslam, Eggins, & Reynolds, 2003), the 
challenge was to turn this process into an online tool that was standardized and scalable, as 
well as accessible and easy to administer. This chapter documents the development and 
validation of this tool across a range of different populations, not only students transitioning 
to university, but also other ‘vulnerable’ moments in life, such as becoming a parent and 
retiring from work.  
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Abstract 
Social identities play an important role in many aspects of life, not least in those pertaining to 
health and well-being. Decades of research shows that these relationships are driven by a 
range of social identity processes, including identification with groups, social support 
received from groups, and multiple group memberships. However, to date, researchers have 
not had access to methods that simultaneously capture these social identity processes. To fill 
this void, this paper introduces an online Social Identity Mapping (oSIM) tool designed to 
assess the multidimensional and connected nature of social identities. Five studies (total N = 
801) featuring community, student, new parent, and retiree samples, test the reliability and 
validity of oSIM. Results reveal that the tool is easy to use, engaging, has good internal 
consistency as well as convergent and discriminant validity, and predicts relevant outcomes 
across a range of contexts. Furthermore, using meta-analytic findings, the tool is able to index 
a higher-order social identity construct, here introduced as a supergroup. This new concept 
provides holistic information about groups (reflecting an integrated index of multiple social 
identity processes) that are predictive of well-being outcomes, as well as outcomes related to 
successful adjustment to challenging life events. We discuss how the tool can be used to 
tackle key debates in the literature by affording researchers the opportunity to capture the 
nuanced and contextual nature of social identity in action.  
 
Keywords: social identity mapping, social identity, group memberships, social cure 
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Social Identity Mapping Online 
Decades of research reveals that social connection is key to living a happy, healthy, 
and long life. Feeling connected to others is associated with better health, well-being, and 
social and cognitive functioning (Berkman & Leonard Syme, 2017; Sani, 2012; for recent 
reviews see Haslam, Jetten, Cruwys, Dingle & Haslam, 2018; Jetten et al., 2017). 
Maintaining these connections is particularly important when managing key transitional 
moments in life, such as becoming a new parent, contracting an illness, recovering from 
addiction, or deciding to retire (Best et al., 2016; Haslam et al., 2008; Seymour-Smith, 
Cruwys, Haslam, & Brodribb, 2017a; Steffens, Cruwys, Haslam, Jetten, & Haslam, 2016). 
Increasingly, researchers are interrogating the psychological mechanisms that underpin the 
associations between social connection and personal wellbeing (Fritsche, Jonas, & 
Fankhänel, 2008; Greenaway, Wright, et al., 2015). In particular, programmatic work 
informed by a social identity approach points to the value of studying the mechanisms that 
underpin what have been referred to as ‘social cure’ effects (Jetten, Haslam, & Haslam, 2012; 
Ng, Haslam, Haslam, & Cruwys, 2018). Nevertheless, it remains the case that researchers’ 
capacity to assess social identity is limited by the measurement tools at their disposal. The 
primary purpose of this paper is to introduce and test a new instrument — online Social 
Identity Mapping (oSIM) — which allows researchers to capture key features of the rich 
landscape of social identities that structure people’s lives, as well as their psychology, at 
given points in time.     
Understanding Social Identity 
The social identity approach is comprised of two theories: social identity theory 
(Tajfel & Turner, 1979a) and self-categorization theory (Turner, Hogg, Oakes, Reicher, & 
Wetherell, 1987). Together, these theories outline mechanisms through which social groups 
affect individual psychology. The key construct that is central to both theories is social 
identity, defined by (Tajfel, 1972, p.31) as “knowledge that [we] belong to certain social 
groups together with some emotional and value significance to [us] of this group 
membership”. Over the past four decades, research has identified a range of ways in which 
social identities structure individual psychology and, through this, behavior. For example, a 
large body of research points to the ways in which identification with a group is a basis for 
the provision and receipt of social support (Haslam et al., 2012; Levine et al., 2005). Other 
work has shown that a person’s capacity to be seen as representative or prototypical of a 
group is an important determinant of their ability to influence and lead others (Haslam, 
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Reicher, & Platow, 2011; Hogg, Van Knippenberg, & Rast, 2012). And, more recently, 
research has shown that the more groups a person belongs to, the more likely they are to have 
access to resources that increase self-esteem and support as well as health and well-being 
(Cruwys et al., 2013b; Jolanda et al., 2015). 
Each of these lines of research speaks to the importance of different social identity 
processes that are implicated in a person’s ability to live a positive and rewarding life (i.e., 
strength of identification, prototypicality, multiple group memberships). To date, however, 
researchers’ capacity to explore these processes have been limited by the fact that the main 
instruments at their disposal — whether multi-component inventories (Cameron, 2004; 
Ellemers, Kortekaas, & Ouwerkerk, 1999; Jetten, Haslam, Pugliese, Tonks, & Haslam, 2010; 
Leach et al., 2008), multi-item scales (Jetten et al., 2010; Kearns, Muldoon, Msetfi, & 
Surgenor, 2018; van Breen, Spears, Kuppens, & de Lemus, 2017), or single-item measures 
(Postmes, Haslam, & Jans, 2013) —  assess only one social identity process at a time (e.g., 
identification or prototypicality or multiple group membership). Importantly too, the fact that 
all these instruments incorporate exclusively Likert-type response scales has significant 
drawbacks for both participants and researchers. For not only can the task of responding to a 
(sometimes large) series of questions become fatiguing, this also tends to require researchers 
to pre-determine and constrain the focal identities that participants are asked to reflect on. 
When assessing social identification, for instance, a researcher typically decides top-down 
which group they are interested in before asking participants to indicate their strength of their 
identification with that group.  
These assessments have helped to develop a rich understanding of the different 
processes that contribute to the social identity construct, but are limited in three ways. First, 
they do not explore the full extent of a person’s social group memberships and hence limit 
the scope of social identity-related data that can be understood and analyzed. Second, they 
largely fail to capture the interconnected nature of such memberships, not least by neglecting 
inter-relationships between groups (e.g., their compatibility). Third, they can position the 
participant as a passive target in the research process subject to researchers’ assumptions 
(e.g., about which group identifications are important to assess, and how these should be 
labelled; Liu, Wilson, McClure, & Higgins, 1999). The online tool that we introduce in the 
present paper is designed to address these limitations.  
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Social Identity Mapping 
The concept of social identity mapping first emerged in embryonic form as part of the 
ASPIRe program developed for organizational contexts (Actualising Social Identity and 
Personal Identity Resources; Haslam et al., 2003). ASPIRe was designed to explore 
determinants of workplace functioning and well-being, and features a task in which 
participants describe the different group memberships that are relevant to their working lives 
and then specify the relationships between these groups (Eggins, O' Brien, Reynolds, Haslam, 
& Crocker, 2008; He et al., 2013; Reynolds, Eggins, & Haslam, 2010). This task has proved 
beneficial for various research goals ((e.g., by providing insights relevant to diversity 
management and leadership; e.g., see Haslam et al., 2017) but researchers were not able to 
capitalize fully on the task’s potential to capture important features of people’s social 
identities in the workplace because there was no formalized process for harvesting the data it 
generated.   
Social identity mapping was revived a few years later in a clinical context in which 
participants who were undergoing rehabilitation following stroke engaged in a facilitated 
mapping process as part of their neuropsychological assessment (Haslam et al., 2008; Jetten, 
Haslam, Iyer, & Haslam, 2009b). This involved participants positioning Post-it notes on a 
sheet of A4 paper to create visual representations of their group memberships before and 
after their illness. This allowed researchers and participants to create a useful map of social 
group memberships, and also provided a rich method for cataloguing the ways in which these 
changed over time (Jetten et al., 2009b, p.149). More recently, the same procedure was also 
adapted for the addiction context as a useful way of tracking changes over time in the social 
group memberships of people recovering from substance abuse (Beckwith et al., 2018; Best 
et al., 2016).  
Seeking to clarify the utility of this process, Cruwys and colleagues (2016) conducted 
a series of studies that served to validate a paper-based format of social identity mapping 
(pSIM). In these studies, the mapping process was conducted in group sessions in which a 
facilitator guided participants through the process of creating their own social identity maps. 
Specifically, participants used separate Post-it notes to represent groups that were self-
selected to be relevant in their lives — choosing from small, medium, or large Post-it notes to 
represent groups of low, medium, and high importance, respectively. Participants then used 
Likert scales to rate the quality of their group memberships by answering questions about 
each group represented on each Post-it note, (e.g., ‘How positive do you feel about this 
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group?’, ‘How representative are you of this group?’). Finally, participants placed the Post-it 
notes on a sheet of paper in a spatial configuration that represented both the perceived 
similarity of groups to each other (with similar groups close together, and different groups far 
apart) and also their perceived compatibility (with straight lines drawn between two 
compatible groups and jagged lines drawn between two incompatible groups). The output of 
this pSIM process was a visual representation of a person’s social group memberships that 
captured a considerable amount of information, including the number of groups in a person’s 
life, as well as the perceived positivity, prototypicality, and compatibility of those groups.   
The work of Cruwys and colleagues (2016) provides the platform for the creation and 
validation of the online mapping tool that we report here. In particular, this is because this 
offline, paper-based mapping process was shown to be a reliable and valid way of assessing 
the multidimensional nature of social identity processes. Nevertheless, the pSIM relies on 
analogue methods of data entry that, as well as being time-consuming (and hence expensive), 
also have the capacity to introduce error into the data-gathering process. Moreover, the 
analogue version is restricted to face-to-face delivery contexts, and this makes it difficult to 
deliver the instrument to large numbers of participants simultaneously. It also introduces 
potential sources of variance associated with the delivery process (e.g., related to facilitator 
characteristics and style) which in turn restrict the potential use and comparability of social 
identity mapping in applied contexts (e.g., as part of interventions; Bentley, Greenaway, 
Haslam, & Haslam, 2018; Haslam, Cruwys, et al., 2018; Haslam, Cruwys, Haslam, Dingle, & 
Chang, 2016). For these reasons, we sought to develop a novel tool that incorporated and 
refined all key features of existing versions of the pSIM, but that could be performed online. 
Critically, all that is required to create such maps is access to a device with a screen (e.g., 
computer, tablet, smart phone) that can be connected to the internet.  
In addition to improvements in methodological rigor, the oSIM tool opens up 
previously unexplored avenues for theoretical development. In particular, this is because the 
tool can easily be administered to assess people’s social group memberships in a range of 
contexts and at multiple time-points. For instance, data can be generated during and after 
important life transitions; allowing researchers — and participants themselves — to compare 
current and previous maps and track change in them over time. This functionality also has the 
advantage of putting agency for reported social connections in the hands of participants (Pain 
& Francis, 2003; Punch, 2014). Furthermore, the output allows researchers to extract a range 
of higher-order constructs from maps, with a view to identifying constellations of social 
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identity variables which together predict relevant outcomes. As a demonstration of this, in the 
present paper we use oSIM to identify the ingredients of supergroups, which are groups that 
have multi-dimensional value (i.e., high positivity, high support, high representativeness, and 
high compatibility with other groups), and examine their consequences for health and well-
being in a range of contexts.  
The Present Research 
In the present research we develop and introduce online Social Identity Mapping and 
validate its psychometric properties and predictive value. We focus on constructs that relate 
to the quantity and quality of social identities, and their relationship with outcomes related to 
health and well-being. An implicit debate in the social identity literature has concerned the 
degree to which the number of group memberships (quantity) influences well-being 
compared to the quality of people’s connections to those group memberships. Some recent 
research suggests that the number of groups people belong to predicts well-being (Jetten et 
al., 2015), but such work has tended to conflate quantity with quality in measurement by 
asking about how many meaningful groups people belong to. It therefore remains an open 
question whether quantity or quality of group memberships (or some combination of the two) 
is most beneficial for health and well-being. Resolving this question is critical to establishing 
practical recommendations for improving well-being (e.g., is it better to be connected to more 
people vs. work on deepening existing social connections?).  
In the present research, we use oSIM to address this problem by examining the degree 
to which mere number of groups is predictive of well-being in the absence of other indicators 
of the quality of connection with those groups. Our intuition was that quantity of group 
memberships alone is unlikely to have a strong impact on well-being, drawing on Tajfel’s 
original definition of social identities as requiring emotional significance, as well as modern 
refinements to the theory (Jetten et al., 2012; Ng et al., 2018; Sani, Madhok, Norbury, 
Dugard, & Wakefield, 2015; Tajfel, 1972). In particular, we expect to find evidence for a key 
hypothesis specified within the social identity approach to health; namely, the multiple 
identities hypothesis, which specifically predicts that quality and quantity of group 
memberships operate in concert to scaffold health: 
Providing they are compatible with each other, important to them, and positive, the 
more social identities a person has access to, the more psychological resources they 
can draw upon and the more beneficial this will be for their health. (Jetten et al., 
2017, p.797; Ng et al., 2018, p.26) 
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This hypothesis states that belonging to more groups should be beneficial to well-being, but 
only to the degree that those groups are seen as psychologically valuable and positive. Using 
the oSIM tool, it is possible to test the multiple identities hypothesis more precisely than in 
previous research, because oSIM allows for simultaneous measurement of multiple relevant 
social identity processes. Details of these constructs, and their theoretical relevance, are 
outlined below.    
Quantity of Group Membership 
Number of groups. Empirical research shows that feeling connected to multiple 
groups is associated with good mental health. More specifically, belonging to multiple groups 
has been shown to predict better health and well-being (Brook, Garcia, & Fleming, 2008), 
lower likelihood of depression relapse (Cruwys et al., 2013a), increased physical resilience 
(Jones & Jetten, 2011), and higher self-esteem (Jetten et al., 2015). Accordingly, one key 
finding of this work is that, when it comes to group memberships, ‘the more the merrier’ 
(Iyer, Jetten, Tsivrikos, Postmes, & Haslam, 2009; Sani et al., 2015). We operationalize this 
construct as the total number of groups people include in their online maps.  
Number of high-contact groups. Related to the question of how many groups 
participants belong to, another relevant process is the amount of time a person spends 
interacting with those groups. Although research suggests that this predicts only a small 
amount of variance in well-being (Sani, 2012), contact can nevertheless serve as an important 
descriptive feature of a person’s group memberships and we therefore sought to explore this 
as another social identity process. This is operationalized as the number of groups that a 
person had contact with at least once a week.  
Quality of Group Memberships 
Number of positive groups. Previous research has shown not only that being 
connected to groups is good for health, but also that groups that one feels positive about, and 
which thereby contribute positively to self-esteem (Tajfel & Turner, 1979a) are especially 
important (Cruwys et al., 2014; Greenaway, Haslam, et al., 2015; Greenaway, Wright, et al., 
2015). This reflects the fact that some — but not all — of the groups a person belongs to will 
be internalized as an important part of the self (Turner et al., 1987, see also Dutton, Roberts, 
& Bednar, 2010; Cruwys et al., 2014; Jetten et al., 2014).  This claim is supported by a large 
body of work which shows that group memberships are more predictive of mental health and 
well-being the more they are subjectively experienced as positive and meaningful (e.g., 
Cruwys et al., 2014; Greenaway, Haslam, et al., 2015). To assess this, we asked participants 
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to indicate how positive they felt about each group in their social identity map. We then 
operationalized this construct as the number of groups that were rated above the scale mid-
point on positivity (Sani et al., 2015). 
Number of representative groups. Previous research suggests that feeling 
prototypical of a group also has implications for a person’s well-being (Ellemers & Jetten, 
2013). In order to index this, we asked participants to indicate how representative they felt of 
each group in their map. This construct was then operationalized as the number of groups that 
were rated above the scale mid-point for representativeness. 
Number of supportive groups. Given the importance of social support as a predictor 
of health (Schwarzer & Leppin, 1991), to capture the perceived supportiveness of groups 
directly, we asked participants to indicate how much support they received from each of the 
groups on their map. This was then operationalized as the number of groups that were rated 
above the scale mid-point for supportiveness. 
Proportion of compatible groups. Finally, because previous research has shown that 
the compatibility of groups within a person’s social memberships is an important determinant 
of well-being (Hirsh & Kang, 2016; Iyer et al., 2009; Rosenthal, London, Levy, & Lobel, 
2011), we sought to capture this process by asking participants to draw lines between pairs of 
groups that indicated the degree to which these fit (or did not fit) well together. As a 
summative index, we then computed the proportion of links in each map that were rated as 
compatible.   
The oSIM Procedure 
Here, we provide an overview of the tool from the perspective of a participant. 
Complementary to the following description, we recommend watching the oSIM 
demonstration video, available at http://www.socialidentitynetwork.com/sim-info/. To start, 
participants access the oSIM tool via a url link. The landing screen of oSIM comprises a large 
pop-up text box that welcomes participants and provides examples of different types of 
groups — family groups, sports groups, professional groups, and so on. This text can be 
adapted for the particular socio-demographic and/or cultural context of a given study.  
Participants complete an interactive on-screen tutorial presenting instructions on how 
to build a social identity map. The map creation takes the following sequence: (1) identifying 
the groups in one’s life and writing the name of each on individual e-notes; (2) deciding on 
the importance of each group; (3) answering questions about each group, such as how 
positive one feels about the group; (4) positioning the groups so that similar groups are closer 
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together; and (5) rating the (in)compatibility of pairs of groups in the map. The tutorial takes 
about two minutes to complete, and concludes by inviting participants to create their own 
social identity map. Participants are reminded that there is a Help button which explains the 
various components of the map creation process. An example of a completed identity map is 
provided in Figure 1 (see also Appendix for an overview of the mapping procedure, plus refer 
to http://www.socialidentitynetwork.com/sim-info/)3.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. An example online social identity map. 
Research Aims 
The primary goal of this research was to develop and validate oSIM. This 
encompassed four key objectives. First, we aimed to examine whether the tool was easy-to-
use and engaging for participants. Second, we aimed to test the internal consistency and 
convergent and divergent validity of oSIM. Third, we aimed to test the predictive validity of 
oSIM. Fourth, we aimed to assess the contextual adaptability of the tool by testing it with 
different samples drawn from different populations.  
In order to test its psychometric properties, we examined the tool relative to a range of 
criteria, outlined in Table 1. The user experience was measured quantitatively and 
                                               
3 This procedure represents the final online delivery, as deployed in Study 2 onwards. Study 1 
informed the development of the oSIM tool and thus used an earlier prototype that did not 
include help videos or exit checks. Full details are provided in Study 1. 
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qualitatively — using scales assessing enjoyment and ease of use, as well as open-ended 
questions. The internal consistency of the tool was explored via associations between 
assessed oSIM constructs. Convergent validity was examined by testing for associations 
between oSIM variables and validated social identity scales. Discriminant validity was 
examined by testing for associations between oSIM variables and theoretically unrelated 
demographic variables such as gender and age, and with measures of personality and social 
desirability. We also assessed the predictive validity of the oSIM, hypothesizing that it should 
be able to replicate associations with well-being previously demonstrated in the social cure 
literature (e.g., as reviewed by Ng et al., 2018). Finally, contextual adaptability was assessed 
by examining the relationship between oSIM variables and contextually-specific outcome 
measures that are theoretically and/or practically relevant in a particular domain (e.g., 
intention to continue studying in the case of new university students).   
We conducted five studies as part of this evaluation. All data and analysis files are 
available for download at https://osf.io/eyhb2/4. Study 1 informed the development of the 
oSIM, and in particular aimed to evaluate the overall user experience, as well as internal 
consistency and convergent validity. Study 2 assessed revisions to the oSIM in the light of 
results from Study 1, incorporating user experience, internal consistency, as well as 
convergent, divergent, and predictive validity. Studies 3 to 5 aimed to test the predictive 
validity of the oSIM in different contexts and, in so doing, to assess the contextual 
adaptability of the tool across different settings. More specifically, because previous research 
has shown that having access to multiple groups and associated social identities is 
particularly important in the context of life transitions (e.g., Haslam et al., 2008; Iyer et al., 
2009; Steffens et al., 2016), Studies 3 to 5 were conducted with samples that allowed us to 
map different transitions across the lifespan: students transitioning from high-school to 
university (Study 3), women becoming mothers (Study 4), and retirees moving out of the 
workforce (Study 5).  
Power analyses. Based on previous meta-analytic results showing an average 
correlation of r = .25 between multiple group memberships and well-being (across 20 
independent Western samples; Chang et al., 2016), in Studies 2 to 5 we aimed for sample 
sizes of at least n = 160 to ensure stable correlation coefficients (Schonbrodt & Perugini, 
                                               
4 All of the studies that we conducted are reported in the present paper – we have no “file 
drawer” studies. 
Chapter 3  
 
 
103 
2013). Studies 2 to 5 have between 76% and 80% power to detect a medium effect size. To 
further ensure the robustness of the effects and inform further refinement of the tool, we 
conducted a meta-analysis on the results of these studies.    
Sample diversity. For reasons outlined above, we aimed to test oSIM with samples 
drawn from populations going through different life transitions each associated with 
particular challenges or vulnerability. Participants were fairly homogenous in terms of ethnic 
and cultural background, while representing a broad cross-section of the general population 
in terms of age and employment (see Table 2).  
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Table 1. Criteria for assessing oSIM psychometric qualities.  
Quality Criteria Study 1 Study 2 Study 3 Study 4 Study 5 
  Community 
sample 
informing oSIM 
development  
Community 
sample testing full 
oSIM 
functionality 
Students 
transitioning from 
high school to 
university 
New mothers 
transitioning to 
parenthood 
Retirees 
transitioning 
out of the 
workforce 
N  80 169 186 173 193 
 
User experience 
 
Participants should find the 
mapping process engaging 
and easy to complete 
 
✓ 
 
 
✓ 
 
 
 
 
 
 
 
 
 
 
Internal consistency  
 
Core social identity 
processed should be 
interrelated 
 
 
✓ 
 
 
✓ 
 
   
Convergent validity 
 
Constructs should be related 
to other measures of social 
group memberships 
✓ 
 
      ✓ 
 
   
 
Discriminant validity  
 
Constructs should not be 
systematically related to age, 
gender, social desirability, or 
extraversion 
 
 
 
 
✓ 
 
   
 
Predictive validity  
 
Maps should be useful for 
predicting relevant outcome 
variables, such as well-being 
 
  
      ✓ 
 
 
✓ 
 
 
✓ 
 
 
✓ 
 
Contextual 
adaptability  
 
Maps should be useful for 
addressing research 
questions in varied samples 
   
✓ 
 
 
✓ 
 
 
✓ 
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Table 2. Demographic features of samples in Studies 1 to 5.  
Study Sample Gender Age (SD) Employment Ethnicity/Cultural Heritage 
1 
 
Community sample 54% female M=34.26 (11.02) 
Range=19–61 
58% full-time; 20% part-time; 
8% casual; 14% unemployed 
71% Caucasian; 13% Hispanic or 
Latino; 9% African American; 
4% Asian; 3% other. 
2 
 
Community sample 48% female M=37.76 (10.50) 
Range=21–70 
67% full-time; 11% part-time; 
5% casual; 16% unemployed 
81% Caucasian; 2% Hispanic or 
Latino;  8% African American; 
7% Asian; 1% Native American; 
1% Other. 
3 Undergraduate students 78% female M=21.35 (6.68) 
Range=17–53 
 
100% students 55% Caucasian; 37% Asian; 4% 
Indian; 3% Chinese; 1% 
European. 
4 New mothers 100% female M=33.44 (5.60) 
Range=21–53 
42% full-time; 24% part-time; 
31% Homemaker; 3% 
unemployed 
74% Caucasian; 4% Hispanic or 
Latino; 11% African American; 
11% Asian. 
5 Retirees 38% female M=69.08 (5.41) 
Range=56–85 
100% Retired  81% Australian; 10% British; 1% 
Chinese; 2% European; 6% other. 
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Study 1 
Study 1 informed the development of oSIM and was designed as a usability study. Its 
purpose was three-fold: to test basic oSIM functionality; to gather quantitative and qualitative 
data on the user experience; and to conduct an initial test of internal consistency and 
convergent validity.  
Method 
Participants. Eighty adult participants were recruited from a community sample using 
Amazon’s Mechanical Turk — an online crowd sourcing platform. Participants were paid 
$2.50 for completing the survey, which took approximately 20 minutes (for full descriptive 
statistics, see Table 2).  
Procedure. Participants completed a survey in which they were asked to list their 
social group memberships, and to rate the importance and positivity of each. They were then 
directed via a link to the oSIM. This included a tutorial to guide participants through the 
stages of map creation described above. Participants could spend as little or as long as they 
liked working on their maps. On returning to the survey, they were asked a series of 
questions about the experience of creating their social identity maps.  
Measures 
Group listing task. Participants completed a group listing task (Cruwys et al., 2016; 
Haslam et al., 2008), listing their social group memberships (up to a maximum of 10), and 
rating (on scale from 1, not at all to 5, very) the positivity (‘How positive you feel about 
being member of this group?’) of each. The total number of groups was calculated by 
summing the number of groups listed. Group positivity was calculated as the total number of 
groups which were rated above the mid-point for positivity. 
Social identity mapping. Participants completed their maps as described above. 
Specific measures of interest were the total number of groups depicted in each person’s map, 
the number of positive groups (i.e., those rated above the mid-point for positivity), and the 
number of representative groups (i.e., those rated above the mid-point for representativeness). 
These latter two items were scored on scales ranging from 1, not at all positive/representative 
to 10, very positive/representative.  
User experience. This was rated quantitatively on a scale ranging from 1, strongly 
disagree to 5, strongly agree, and assessed (a) ease of use (five items, e.g., “I found the 
mapping tool simple to use”; α = .91), (b) enjoyment, (two items, e.g., “I enjoyed using the 
mapping tool”; r = .89, p < .001), (c) learning (three items, e.g., “In using the mapping tool, I 
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learnt something about myself”; α = .87), (d) positive affect (two items, e.g., “Seeing my map 
made me feel good about myself”; r = .84, p < .001), (e) negative affect (two items, e.g., 
“Seeing my map made me feel depressed”; r = .76, p < .001), and (f) overall experience 
(“Overall, using the mapping tool was a good experience”).  
Participants were also given the opportunity to provide qualitative feedback on their 
mapping experience, in response to two prompts: “Please describe the positive aspects of the 
Social Identity Mapping Tool (anything you thought was good about it or worked nicely)” 
and “Please describe the negative aspects of the Social Identity Mapping Tool (anything you 
thought was bad about it and did not function properly)”. Finally, participants provided 
demographic information and were paid.  
Results 
User experience. 
Quantitative results. The majority of participants reported that the social identity 
mapping experience was positive. On a scale from 1 to 5, the average participant rating for 
ease of use was 4.15 (SD = 0.94), for enjoyment was 3.84 (SD = 1.11), and for learning was 
3.73 (SD = 1.04). Participants rated their affective experience of the social identity mapping 
process as positive, and agreed that the mapping process was overall a good experience. Full 
descriptive statistics for these results and comparable results from Study 2 are provided in 
Table 3.  
Qualitative results. Following procedures set out by Krippendorf (2013), content 
analysis was conducted to identify the themes evident within participants’ comments. Eight 
different themes emerged: (1) nothing negative to say; (2) the mapping was enjoyable; (3) the 
mapping was easy; (4) the mapping provided a positive learning experience; (5) ideas about 
ways to improve and extend the mapping process; (6) the mapping was not easy; (7) 
conceptual difficulty with the mapping process; (8) the linking functionality was difficult. For 
examples of these themes, and a count of their frequency, refer to Table 4. More than half 
(68%) of comments were positive and related to ease of use, enjoyment, and a positive 
learning experience; 12% of comments related to ideas for extending and improving the 
mapping process; and 20% of comments related to difficulty with the mapping process (of 
which just under half related to difficulties with the linking functionality). These comments 
were subsequently used to enhance oSIM’s functionality, particularly in development and 
provision of Help videos. 
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Internal Consistency. Descriptive statistics and bivariate correlations are provided in 
Table 5. On average, it took participants between 5 and 10 minutes to create their social 
identity maps. The median oSIM number of groups was 6, but there was wide variability, 
with the total number of groups ranging from 1 to 10. This was identical to the median and 
range on the number of groups provided in the group listing task. The median oSIM number 
of positive groups was 4, which corresponded approximately to the median number of 
positive groups on the group listing task, which was 5. In contrast, the median number of 
oSIM representative groups was 2. As expected, oSIM constructs were all correlated with one 
another.  
Convergent Validity. Bivariate correlations provided evidence of convergent 
validity. The total number of groups from the group-listing task was positively and 
significantly correlated with the total number of groups on the oSIM; however, the total 
number of groups rated above the midpoint on positivity was only marginally significantly 
correlated with the corresponding score from the oSIM (r = .19, p = .089).  
Discussion 
Study 1 revealed that the oSIM’s interface worked well, and that participants found the 
mapping process easy, enjoyable, and informative. Results also indicated that in a short space 
of time participants were able to create data-rich maps that represented the quantity and 
quality of their social group memberships, as well as the compatibility of those group 
memberships. Nevertheless, Study 1 represented only a usability phase of the research, and as 
such the range of psychometric properties of the tool had yet to be fully tested. Furthermore, 
participants’ open-ended feedback about their user experience identified a few technical 
difficulties — specifically in relation to the process of linking groups to indicate 
compatibility. On the basis of this feedback, we took steps to improve the oSIM tutorial 
guidance and Help functionality prior to conducting Study 2. 
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Table 3. Descriptive statistics for measures of user experience in Studies 1 and 2. 
 Study 1  Study 2 
 Mean SD Min Max  Mean SD Min Max 
Ease of use 4.15 0.94 1.40 5.00  4.32 0.84 1.40 5.00 
Enjoyment 3.84 1.11 1.00 5.00  3.92 0.96 1.00 5.00 
Learning 3.73 1.04 1.67 5.00  3.67 0.91 1.00 5.00 
Negative affect 1.59 1.03 1.00 5.00  1.64 1.02 1.00 5.00 
Positive affect 3.52 1.22 1.00 5.00  3.66 1.05 1.00 5.00 
Overall positive experience 4.01 0.97 1.00 5.00  4.04 1.06 1.00 5.00 
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Table 4. Coding categories for open-ended usability responses (Study 1).  
Coding category Example comment Count % 
Nothing negative to say Nothing negative about the social mapping tool. Everything functioned properly and 
smoothly. 
17 8 
Enjoyable to use  It was very simple interface. I easily made the groups. I loved the sliders to the questions. 
I also loved the smiley faces to represent the links between the groups. 
29 14 
Easy to use  It was very easy to use and the tutorial was very helpful. 50 24 
Positive learning experience I enjoyed joining similar groups together (Mother, women/feminist) because I always view 
it as very different categories in my life. Using the mapping tool made me realize the 
similarities of the groups rather than seeing them as very individual groups. I always 
think a mother is very specific and has to exist within a certain set of limitations (how she 
should appear, interact) while a woman/feminist is a different kind of person without 
limitations, is more aggressive and assertive. Being able to see it all in front of me gave 
me a different perspective. 
46 22 
Extras and improvements The only thing I thought could be improved was the look could have been polished up a 
bit, it was pretty plain looking. 
25 12 
Not easy to use It was a little confusing. 14 7 
Conceptual difficulty It was kind of hard to use and sometimes it was hard to decide how there was 
relationships between groups when really the relationship lines should be able to go 
towards me. 
16 7 
Difficulty with linking groups  I thought the linking feature that was shown was difficult to use. 13 6 
 
Note. Count = the number of times each issue was raised; % = proportion of responses related to each coding category. 
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Table 5. Means, standard deviations (in parentheses), range, and bivariate correlations between group listing variables and oSIM constructs (Study 1). 
 Range 1 2 3 4 5 6 
1. oSIM: Number of groups 1–10 4.80 (2.30) .39*** .38*** .33** .40*** .46*** 
2. oSIM: Number of positive groups 0–10  2.50 (2.49) .89*** .23* .17 .19 
3. oSIM: Number of representative groups 0–10   2.31 (2.37) .24* .20 .23* 
4. oSIM: Proportion of compatible links 0–1    0.66 (0.40) .08 .10 
5. Group list: Number of groups 1–10     6.63 (2.76) .46*** 
6. Group list: Number of positive groups 1–10      5.41 (2.33) 
Note. ***p < .001, **p < .01,  *p < .05.
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Study 2 
Study 2 was designed to test the usability and validity of an improved oSIM interface. 
In the light of feedback from Study 1, we developed Help videos for all aspects of the oSIM 
functionality, including the compatibility linking functionality. These Help videos were 
presented within the main oSIM interface and were accessible at any time throughout the 
oSIM creation. Furthermore, we developed on-screen prompts to ensure users were aware of 
all the stages involved in creating these maps. These prompts were activated when users 
clicked the ‘Finish’ button, and triggered an on-screen pop-up explaining how to address any 
areas of their map that had yet to be completed (e.g., “There’s still something you could add 
to your map…”). At this point participants had the option to work further on their map, or to 
exit the mapping tool.  
With this advanced design functionality in place, we ran Study 2 with a larger sample 
in order to test the usability of the tool further, as well as to confirm and extend assessments 
of  internal consistency and convergent validity. Study 2 was also designed to assess the 
discriminant validity and predictive validity of the tool. Discriminant validity was assessed 
against gender and age, as well as social desirability and a personality measure of 
extraversion. We chose to assess social desirability to ensure that there was no effect of 
participants creating artificially ‘better’ social group representations, and we assessed 
extraversion in order to ensure that our variables of interest were not systematically related to 
this measure of individual difference in sociality. Predictive validity was assessed by 
examining associations between oSIM constructs and two measures of well-being: life 
satisfaction and depression. This was because, in line with the social cure literature (e.g., 
Jetten et al., 2012; Jetten et al., 2017; Ng et al., 2018), and as outlined in the Introduction, we 
hypothesized that the oSIM could provide insight into the different social identity processes 
that contribute to health and well-being. Study 2 was therefore able to provide a first analysis 
of the significance of the distinction between the quality and the quantity of group 
memberships. 
Method 
Participants. One-hundred-and-sixty-nine adult participants were recruited from 
MTurk and were paid $3 for completing the survey, which took approximately 30 minutes. 
Full descriptive statistics are provided in Table 2. 
Procedure. As in Study 1, participants were directed to a survey in which they were 
asked to list their social group memberships, and to rate the importance and positivity of 
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each. They were then directed to the oSIM, where they were told that they would be asked to 
“map out their social groups”. Participants could spend as little or as long as they liked 
working on their maps. On returning to the survey, they were asked a series of questions 
about their experience of creating the map and about their social connectedness, well-being, 
and personality.  
Measures.  
User experience. Participants completed the same user experience items as in Study 1 
(αs ranged from .91 to .95). They also had the opportunity to report any difficulties or errors 
they encountered during the mapping process. 
Convergent validity. 
Group listing task. Participants completed the same group-listing task as in Study 1.  
Multiple group memberships. Participants completed a 4-item scale of multiple group 
membership (Haslam et al., 2008; e.g., “I belong to lots of different groups”). Responses 
were made on scales ranging from 1, strongly disagree to 7, strongly agree, α = .92. 
Social support. An 8-item scale measured participants’ perceived levels of social 
support (House, Robbins, & Metzner, 1982; e.g., “I get the emotional support I need from 
people”). Responses were made on scales ranging from 1, strongly disagree to 7, strongly 
agree, α = .91. 
Identity compatibility. Participants completed a 3-item measure of compatibility 
between their multiple group memberships. This was adapted from a measure of identity 
harmony previously developed by Brook, Garcia, and Fleming (2008); e.g., “On the whole, it 
is easy for me to be a member of different groups”). Responses were made on scales ranging 
from 1, strongly disagree to 7, strongly agree, α = .83. 
Discriminant validity. 
Social desirability. Participants were asked to respond with either ‘True’ or ‘False’ to 
ten items designed to capture their level of concern about creating a positive impression of 
themselves (Reynolds, 1982; e.g., “I have never deliberately said something that hurt 
someone’s feelings”). Scores were based on summed totals. 
Personality. Participants answered 20 questions designed to capture the multi-
dimensional nature of personality (Rammstedt & John, 2007). The focal variable of interest 
was extraversion, which was measured using four items (e.g., ‘I see myself as someone who 
is outgoing’). Responses were made on scales ranging from 1, strongly disagree to 7, 
strongly agree, α = .91.
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Predictive validity. 
Satisfaction with life scale. Participants completed a five-item scale measuring life 
satisfaction (Diener, Emmons, Larson, & Griffith, 1985; e.g., “In most ways my life is close 
to ideal”). Responses were made on scales ranging from 1, strongly disagree to 7, strongly 
agree, α = .95.  
Depression. Participants completed the 21-item Depression, Anxiety Stress Scale 
(DASS; Lovibond & Lovibond, 1995) measuring depression, anxiety, and stress, with seven 
items relating to each of the three constructs (Henry & Crawford, 2005). Our analysis 
focused on the measure of depression (e.g. [Over the past week] “I couldn't seem to 
experience any positive feeling at all”). Responses were made on scales ranging from 1, did 
not apply to me at all to 4, applied to me very much. In accordance with published 
recommendations, scores were calculated by summing responses to all seven items and then 
multiplying by two5. 
Social identity mapping. Participants completed their maps as described in Study 1. 
In addition to the constructs assessed in that study (total number of groups, number of 
positive groups, number of representative groups, and proportion of compatible links between 
groups), we added measures of the number of supportive groups (those scoring above the 
mid-point on a scale ranging from 1, not at all supportive to 10, very supportive) and number 
of high-contact groups (those with which participants had more than 4 days of contact in a 
month on a scale ranging from 0 days per month to 30 days per month).  
Results 
User experience. As in Study 1, and as the descriptive statistics provided in Table 3 
show, participants responded positively to the social identity mapping experience. 
Furthermore, no participants reported any errors or difficulties in relation to any aspect of the 
functionality.  
Internal consistency. Descriptive statistics and bivariate correlations are outlined in 
Table 6. Participants took on average between 5 and 10 minutes to complete their social 
identity maps. The median number of groups depicted on each map was 5, but as in Study 1 
                                               
5 It was decided a priori to focus on depression and that data from the other two DASS 
constructs (anxiety and stress) would not be examined or utilised for analysis. 
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there was considerable variability, with total number of groups ranging from 2 to 11. This is 
very similar to the number of groups generated via the group listing task. Participants had a 
median of 4 positive oSIM groups, and 4 oSIM representative groups. Once again, most of 
the oSIM indices were significantly intercorrelated.  
Convergent validity. As in Study 1, the correlations provided evidence of convergent 
validity. Responses on the group-listing task (number of groups and number of positive 
groups) were positively and significantly correlated with their corresponding scores on the 
oSIM tool. Consistent with the idea that this measure includes elements of both quantity and 
quality of social group memberships, the self-report multiple group membership scale was 
significantly correlated with oSIM number of groups and oSIM number of positive groups. 
Self-reported social support was positively and significantly correlated with oSIM number of 
supportive groups. Finally, self-report group compatibility was not significantly correlated 
with the oSIM proportion of compatible links between groups6.   
Discriminant validity. Unexpectedly, age was significantly correlated with oSIM 
number of groups (r = .15, p = .049), oSIM number of positive groups (r = .17, p = .027), 
oSIM number of representative groups (r = .18, p = .021), and oSIM proportion of 
compatible links between groups in their oSIMs (r = .17, p = .031). However, on closer 
inspection, all associations were driven by the youngest group of participants (those under 25 
years old, only 8% of the sample). When this category of participants was excluded, there 
were no significant associations between age and any of the oSIM variables.  
No significant associations were observed between gender and oSIM measures. In 
addition, there were no significant associations between social desirability scores and any of 
the oSIM measures (rs ranged from -.06 to .12; ps ranged from .12 to .59). Finally, there were 
no significant associations between self-reported extraversion and any of the oSIM measures, 
except for number of supportive groups (r = .17, p = .026).  
                                               
6 Note that the identity compatibility scale (Brook et al., 2008) is an as-yet unvalidated scale 
and so these estimated associations are not conclusive. 
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Table 6. Means, standard deviations (in parentheses), range, and bivariate correlations between group listing variables and oSIM constructs (Study 2). 
 Range 1 2 
 
3 4 5 6 7 8 9 10 11 12 13 
1. oSIM: Number of groups 2–11 4.96 
(2.10) 
.89*** .82*** .65*** .63*** .15 .85*** .79*** .26*** -.10 .24** .12 -.07 
2. oSIM: Number of positive groups 0–10  4.44 
(1.99) 
.87*** .74*** .61*** .22** .73*** .77*** .35*** .06 .32*** .21** -.21** 
3. oSIM: Number of representative groups 0–10   4.10 
(1.94) 
.78*** .65*** .22** .68*** .71*** .33*** .05 .34*** .22** -.20** 
4. oSIM: Number of supportive groups 0–10    3.40 
(1.81) 
.57*** .19* .54*** .62*** .41*** .25*** .39*** .25*** -.20** 
5. oSIM: Number of high-contact groups 0–9     2.66 
(1.83) 
.13 .53*** .52*** .27*** .08 .29*** .16* -.04 
6. oSIM: Proportion of compatible links 0–1      0.85 
(0.26) 
.15 .15 .09 .15* .13 .16* -.16* 
7. Group list: Number of groups 1–10       5.33 
(2.51) 
.92*** .29*** -.05 .22** .11 .00 
8. Group list: Number of positive groups 1–10        4.77 
(2.34) 
.40*** .11 .31*** .16* -.09 
9. Self-report: Multiple group membership 1–7         4.40 
(1.46) 
.44*** .70*** .40*** -.32*** 
10. Self-report: Social support 1–7          4.84 
(1.19) 
.49*** .55*** -.50*** 
11. Self-report: Group compatibility  1–7           5.03 
(1.07) 
.53*** -.42*** 
12. Life satisfaction 
 
1–7            4.75 
(1.60) 
-.69*** 
13. Depression 
 
14–54             20.82 
(10.48) 
Note. ***p < .001, **p < .01,  *p < .05.
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Predictive validity. There were no significant associations between the quantity-
related oSIM variables (i.e., number of groups and number of high-contact groups) and 
measures of well-being, with one exception: a positive association between number of high-
contact groups and life satisfaction. In contrast, there were a number of significant 
associations between quality-related oSIM variables and measures of well-being. 
Specifically, greater life satisfaction was associated with oSIM number of positive groups, 
oSIM number of representative groups, oSIM number of supportive groups, and oSIM 
proportion of compatible links. Moreover, significantly fewer symptoms of depression were 
associated with oSIM number of positive groups, oSIM number of representative groups, 
oSIM number of supportive groups, and oSIM proportion of compatible links.  
Discussion 
Study 2 confirmed that oSIM functioned successfully and that participants found the 
mapping process easy, enjoyable, and informative. Once again, in a short space of time, 
participants created data-rich maps representing the quantity and quality of their social group 
memberships and the compatibility between these group memberships.  
Evidence of convergent validity was provided by significant associations between the 
oSIM constructs and traditional self-report measures of social identity. The one exception 
was the lack of association between the proportion of compatible groups as measured by the 
oSIM and identity compatibility as assessed by Brook and colleagues’ (2008) self-report 
identity compatibility scale. This lack of correlation may relate to the difference between a 
person’s global perception of identity compatibility as measured by the identity compatibility 
scale, and the more fine-grained measure of group-level compatibility between pairs of 
groups that oSIM provides. Further studies are needed to confirm this possibility. 
Evidence of oSIM’s discriminant validity was provided by limited association 
between oSIM constructs and age or gender (and none after participants under 25 had been 
removed from the sample). It is also worth noting that this age effect was not replicated in 
later studies (i.e., Studies 3, 4, and 5 below) and so we refrain from interpreting this further. 
Moreover, there were no significant associations between the oSIM indices and social 
desirability or extraversion, indicating that responses on the oSIM are unlikely to reflect 
either people’s desire to make a good impression, or their inclination to interact with people 
in general. 
This study also provided evidence of predictive validity in so far as the quality of 
social group memberships captured by participants’ maps was consistently associated with 
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greater well-being, as measured by greater life satisfaction and lower depression. This was 
true for all measures of quality, including number of positive groups, number of 
representative groups, number of supportive groups, and proportion of compatible links 
between groups. There were however, no consistent associations between well-being and 
measures of the (mere) quantity of social group memberships. These data provide the first 
evidence that the tool can provide insights capable of informing ongoing debates in the social 
identity literature — suggesting that when it comes to group memberships and well-being, 
the phrase ‘the more the merrier’ should rather be re-conceptualized as ‘the more meaningful 
the merrier’ (e.g., in ways suggested by the multiple identities hypothesis: Jetten et al., 2017; 
Ng et al., 2018). This issue was investigated further in Studies 3, 4, and 5. 
Of course, Study 2 was cross-sectional, and was therefore unable to provide insight 
into the causal direction of the relationships uncovered. Studies 3 to 5 were designed to 
address this issue by using longitudinal and pseudo-longitudinal designs. In addition, we 
aimed to broaden the scope of the oSIM by assessing its predictive power in a range of 
different contexts.  
Studies 3, 4 and 5 
Having established the psychometric properties of oSIM in Studies 1 and 2, three 
further studies were designed to test its predictive validity and contextual adaptability. To this 
end, we targeted people at different stages in life, focusing on life transitions that previous 
research has found to be challenging for health and well-being: starting tertiary study (Study 
3; e.g., Iyer et al., 2009), motherhood (Study 4; e.g., Seymour-Smith et al., 2017a), and 
retirement (Study 5; e.g., Steffens et al., 2016).  
Because the goal of this paper is to validate oSIM across a range of contexts, we took 
the approach of analyzing and reporting results of Studies 3 to 5 in a pooled meta-analytic 
format. This allowed us to examine broader trends in the degree to which oSIM constructs 
predicted well-being outcomes. In addition, it allowed us to extract higher-order constructs 
from the data that combine oSIM elements that most consistently predicted well-being. To 
identify broader trends, we took a meta-analytic approach to examine the extent to which 
oSIM variables were consistently associated with well-being (exploiting the full range of data 
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from Studies 2 to 57). We then used these findings to generate an index for groups that 
combined the most predictive oSIM elements.  
To validate these new indices of high-powered groups (which we term supergroups), 
we used the longitudinal and pseudo-longitudinal designs in Studies 3 to 5 to predict 
outcomes over time. Because we created the supergroup index based on inspecting oSIM 
relationships with well-being, it would be redundant to use this index to predict changes in 
well-being over time. For this reason, we used the new supergroup index to predict a different 
outcome variable — adjustment to new life circumstances. This is important not only because 
it shows the predictive validity of the supergroup index in relation to a novel outcome, but 
also because ability to adjust to new challenges constitutes a major component of resilience 
(Bonanno, 2004; Bonanno & Diminich, 2013). We therefore applied our new index of 
supergroups to predict adjustment to the three domains explored in the studies: university, 
motherhood, and retirement.  
Sample Details 
Study 3 was conducted with a sample of students transitioning from high school to 
university study. This has been identified as a uniquely stressful life experience (Galatzer-
Levy, Burton, & Bonanno, 2012). Indeed, there is growing concern about the high rate of 
attrition among tertiary students, and researchers are increasingly interested in the question of 
how to successfully transition into university (Daempfle, 2003; Krause & Coates, 2008). In 
this context, university identification has been shown to be a protective factor, predicting 
positive student attitudes, well-being, and better learning (Libbey, 2004; Smyth et al., 2015). 
Given these findings, we anticipated that oSIM could shed light on the relationships between 
broader social identity constructs and students’ well-being, as well as commitment to their 
educational journey. We assessed well-being in the form of life satisfaction and depression 
(as in all studies) at two time points over students’ first semester of study. In addition, we 
assessed a variable designed to assess positive adjustment to the new context: intention to 
continue studying at university (Bean & Metzner, 1985; Chartrand, 1992). 
                                               
7 Note that well-being constructs were not measured in Study 1 as the this first study was 
designed as a usability study only, and assessed only oSIM functionality and basic 
convergent validity. 
 
Chapter 3  
 
 
120 
Study 4 assessed oSIM in the context of women undergoing a different life transition 
— that associated with motherhood. For many parents, the birth of a child is both a uniquely 
wonderful and intensely disruptive experience. Failure to adapt constructively to this new 
role has a number of negative consequences for parent and child (Belsky, 1984). For 
example, research has demonstrated a link between the mother-infant relationship and 
postnatal depression (Murray, Fiori-Cowley, Hooper, & Cooper, 1996). Speaking to the role 
of social factors in this process, recent social psychological research has suggested that 
identity continuity can play a protective role during the postpartum period (Seymour-Smith, 
Cruwys, Haslam, & Brodribb, 2017b). In this study we examined whether oSIM could 
provide a fine-grained analysis of the social identity processes that support successful 
adjustment to motherhood. We again assessed well-being in the form of life satisfaction and 
depression, and assessed adjustment to this new life circumstance in the form of the mother’s 
self-reported attachment to her child (Anan & Barnett, 1999; Booth, Rubin, & Rose-Krasnor, 
1998; Fonagy, Steele, & Steele, 1991). 
Study 5 was conducted with a sample of people who had recently transitioned to 
retirement. We chose to focus on this domain because moving from a lifetime of work into 
retirement is recognized as a transitional moment in life often fraught with complex role and 
identity adjustments. Indeed, models of retirement now recognize the need to feel 
meaningfully connected with other people as a way of protecting against the health risks that 
this life transition may pose (Forster & Morris, 2012; Haslam, Steffens, et al., 2018; Lam et 
al., 2018; Steffens et al., 2016). In this context, we investigated whether oSIM captured 
aspects of identity that were relevant to, and therefore helped predict well-being within this 
population. In addition to assessing well-being in the form of life satisfaction and depression, 
we assessed adjustment in the form of self-reported adjustment to retirement. 
Method 
Participants and procedure. Demographics for all studies are provided in Table 2. 
Study 3. One-hundred-and-eighty-six first year Australian first-year undergraduate 
psychology students were recruited as part of a psycho-educational intervention study, and 
participants received partial course credit in exchange for their involvement8. Students 
                                               
8 This study was originally designed as a randomized control trial with three conditions; the 
full dataset is reported elsewhere (contact the corresponding author for details). 
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completed a survey and a social identity map at the start of their first semester at university 
(T1), and again at the end of the semester (T2).  
Study 4. An online community sample of 173 mothers who had given birth in the last 
5 years were recruited for this study via MTurk. On average, our sample of mothers had 
given birth to two children. All questions related to participants’ most recent child. 
Participants were paid $3 for participating. They were recruited through a pre-screener survey 
on MTurk. Criteria for participation were: being female; a parent; and having given birth in 
the last five years. Participants completed the self-report measures before being directed via 
an on-screen link to the oSIM tool. This study took a pseudo-longitudinal approach, whereby 
participants were asked to think back to 12 months before the birth of their most recent child 
and to create a visual representation of their social group memberships at that time. Once 
complete, participants were then asked to create another map representing their social group 
memberships in the present day.  
Study 5. An online community sample of 193 retirees were recruited for this study 
using an Australian Qualtrics panel data set. Participants came from a range of backgrounds, 
from legal to education, from commercial to farming, and the median length of time since 
retirement was 8 years. Participants were paid for their participation in the survey according 
to the payment structure deployed by the panel data provider. Participants were recruited 
through a pre-screener survey within the Qualtrics panel sample. Criteria for inclusion were 
being an Australian resident and being formally retired from one’s career work. Participants 
completed the self-report measures before being directed to the oSIM tool. As with Study 4, 
this study deployed a pseudo-longitudinal design — participants were asked to create a visual 
representation of their social group memberships as they are in the present-day (post-
retirement). After this, they were asked to think back to 12 months before their retirement and 
create a visual representation of their social group memberships as they were at that time. 
They then completed demographic questions, were debriefed and paid. 
Measures 
Well-being. Life satisfaction in all studies was measured using the satisfaction with 
life scale by Diener and colleagues (1985) as described in Study 2. Depression was assessed 
using three different measures, each of which has been validated across a contexts and 
countries. In Study 3, depression was assessed using the depression subscale of the DASS 
inventory by Lovibond (1995) as described in Study 2. In Study 4, depression was assessed 
using the 9-item Patient Health Questionnaire (Spitzer, Kroenke, Williams, & and the Patient 
Chapter 3  
 
 
122 
Health Questionnaire Primary Care Study, 1999)(Spitzer, Kroenke, & Williams, 1999) which 
includes items corresponding to the diagnostic indicators of depression (e.g., “I have little 
interest of pleasure doing things”), and was scored on a scale ranging from 1, did not apply to 
me at all to 4, applied to me nearly every day. In Study 5, depression was assessed using the 
CES-D scale 8-item depression scale (Andresen, Malmgren, Carter, & Patrick, 1994; Van de 
Velde, Levecque, & Bracke, 2009) e.g., “In the last week I have felt sad”, which was scored 
on a scale ranging from 1, rarely or none of the time to 4, most of the time.  
Adjustment. Participants in all studies completed measures that indexed adjustment to 
challenging life circumstances. These were intentions to continuing studying (Study 3), 
attachment to child (Study 4), and adjustment to retirement (Study 5).  
In Study 3, participants completed a nine-item scale measuring intention to continue 
studying at university (adapted from Vogel & Human-Vogel, 2016; e.g., “I intend to continue 
studying at [university name] after this semester”). Responses were made on scales ranging 
from 1, strongly disagree to 7, strongly agree, α T1 = .73, α T2 = .75. In Study 4, participants 
completed a 15-item scale measuring attachment to the child they most recently gave birth to 
(adapted from Pianta & Steinberg, 1992; e.g., “I share an affectionate, warm relationship with 
my child”). Responses were made on scales ranging from 1, definitely does not apply to 5, 
definitely applies, α = .84. In Study 5, participants completed a 12-item scale measuring 
adjustment to retirement (Wells, de Vaus, Kendig, Quine, & Peteralia, 2006; e.g., 
“Retirement has been better than expected”). Responses were made on scales ranging from 1, 
do not agree at all, to 5, agree completely, α = .88. 
Social identity mapping. Participants in all studies completed their maps as described 
in Study 2, with one exception: number of supportive groups was not assessed in Study 3. 
Results 
Predictive validity. Bivariate correlations for each study are presented in Tables A1 
to A39. Overall, these revealed a range of positive associations between specific oSIM indices 
and outcome variables. In particular, within the student population there was evidence at both 
time points of significant associations between number of positive, and representative groups 
and well-being (particularly life satisfaction), as well as student’s intentions to continue 
                                               
9 It is worth noting that in Study 3 — our only truly longitudinal design —Time 1 oSIM 
constructs were all significantly correlated with their Time 2 counterparts, suggesting at 
least moderate stability (test–retest reliability).  
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studying. For mothers, there was evidence of significant relationships between quality of 
group memberships and depression, and evidence that group compatibility was particularly 
predictive of life satisfaction, depression and attachment to child. For retirees there was again 
evidence of the importance of quality of group memberships for life satisfaction, as well as 
for adjustment to retirement. There was also some evidence of the role of overall quantity of 
group memberships within these studies: for students this was significantly associated with 
intention to study at both time points, for retirees this was significantly associated with life 
satisfaction, but there were no such associations for mothers. To further examine these 
relationships, we conducted a meta-analysis. 
Meta-analysis. In order to assess the robustness of these associations across the range 
of contexts captured by the three studies, we conducted a meta-analysis drawing on their 
findings in addition to those from Study 2 (refer to Table 6 for full correlational results from 
Study 2) to determine how oSIM indices were associated with life satisfaction and 
depression. We conducted this meta-analysis using the R metafor package (Viechtbauer, 
2010) with a random effects model, transforming the raw correlation coefficients in each 
study using the Fischer’s r-to-Z transformation. For Study 3, which included two measures of 
each outcome variable, we averaged the correlations across the time points as recommended 
by Polanin, Hennessy, and Tanner-Smith (2017). For Studies 4 and 5, in which participants 
created two social identity maps, but only one of each well-being outcome, we included 
correlations using the maps that represent people’s current social group memberships.  
Results of the meta-analysis are presented in Table 7. These point to significant 
overall associations between well-being (i.e., both life satisfaction and depression) and four 
of the six oSIM indices: number of positive groups, number of representative groups, number 
of supportive groups, and number of compatible links between groups. The correlations are 
small (e.g., number of compatible links) to moderate in magnitude (e.g., number of positive 
groups). Overall, and consistent with the trends observed in each study, these indicators all 
map onto the quality of group memberships rather than their quantity.  
Higher-order oSIM constructs. A further feature of oSIM is that it is possible to 
consolidate information about social identity processes in order to provide an empirical 
‘recipe’ for what makes a particularly effective group. To this end, we computed what we 
term a supergroup index, based on the oSIM indices that most consistently predicted well-
being. This index was calculated as the number of groups that scored above the mid-point on  
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Table 7. Meta-analysis of associations between oSIM variables and well-being across Studies 2 to 5 (N = 721).  
  Life satisfaction Depression 
   rz SE 95% 
CIs 
z p    rz SE 95% 
CIs 
z p  
oSIM Quantity Indicators 
 
            
Total number of groups Q=6.10 
p=.107 
0.09 0.05 -0.01, 
0.20 
1.69 .090 Q=0.32 
p=.957 
-0.04 0.04 -0.11, 
0.04 
-0.98 .328 
Number of high-contact groups Q=7.34 
p=.062 
0.02 0.06 -0.10, 
0.13 
0.28 .782 Q=4.05 
p=.256 
0.03 0.04 -0.06, 
0.12 
0.69 .493 
oSIM Quality Indicators 
 
            
Number of positive groups Q=4.98 
p=.162 
0.19 0.05 0.10, 
0.29 
3.92 <.001 Q=3.10 
p=.376 
-0.17 0.04 -0.25,  
-0.09 
-4.27 <.001 
Number of representative groups Q=3.72 
p=.293 
0.17 0.04 0.09, 
0.26 
4.13 <.001 Q=1.53 
p=.676 
-0.16 0.04 -0.24,  
-0.09 
-4.35 <.001 
Number of supportive groups Q=2.62 
p=.270 
0.19 0.05 0.09, 
0.29 
3.84 <.001 Q=2.08 
p=.666 
-0.12 0.04 -0.21, 
-0.04 
-2.78 <.001 
Proportion of compatible links Q=1.77 
p=.621 
0.15 0.04 0.08, 
0.23 
4.06 <.001 Q=8.20 
p=.042 
-0.13 0.06 -0.25, 
-0.01 
-2.01 .044 
  Life satisfaction  Depression 
   rz SE 95% 
CI 
z p    rz SE 95% 
CI 
z p  
Supergroups   0.20 .04 0.13, 
0.28 
5.35 <.001  -0.16 .04 -0.23,  
-0.08 
-4.15 <.001 
Note. rz=average effect size assessed by Fischer transformed correlations. SE=standard error. 95% CIs=95% confidence intervals.  Supergroups 
are calculated as the number of groups that score above the mid-point on all four quality indicators: positivity, representativeness, and 
support, and that have a majority (i.e., over 50%) of compatible links to other groups
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Table 8. Descriptive statistics for supergroups across Studies 2 to 5. 
 
Mean SD Min Max 
Study 2     
Supergroups 2.47 1.80 0.00 10.00 
Study 3     
Time 1 Supergroups  2.26 1.64 0.00 6.00 
Time 2 Supergroups  2.76 2.14 0.00 10.00 
Study 4     
Past Supergroups  1.27 1.08 0.00 7.00 
Present Supergroups  1.40 1.39 0.00 8.00 
Study 5     
Past Supergroups  0.77 1.07 0.00 6.00 
Present Supergroups  0.96 1.15 0.00 5.00 
 
all four quality indicators: positivity, representativeness, and support, and that had a majority 
(i.e., over 50%) of compatible links to other groups (see Table 8 for study means).  
Because we collected longitudinal and pseudo-longitudinal data in Studies 3 to 5, we 
were able to apply this new supergroup index to assess whether changes in these indicators of 
group memberships predicted psychological change. This also allowed us to establish 
whether this higher-order index of high-quality social group memberships, as generated by 
oSIM, can predict change in relevant outcomes over time. In particular, we assessed whether 
increases in the number of supergroups in a person’s social identity map predicted 
improvements in adjustment to challenging life circumstances. We did this to model not only 
the relationship between our supergroup index and resilience over time, but also the power of 
this index to predict novel outcomes above and beyond well-being.  
In conducting analyses to assess the impact of supergroups on adjustment over time, 
we took a mixed effects approach that pooled Studies 3 to 5 and modelled the variance due to 
differences in study design. This approach was considered appropriate given that we made no 
specific a priori predictions about how the associations would differ between the various 
contexts. Instead, in all studies we simply predicted that supergroups would show beneficial 
associations with adjustment. 
In addition to improving statistical power, this approach has the benefit of improving 
inferences about generalizability of the findings: psychologists often fail to account for 
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features of study designs when drawing generalizable conclusions (Judd et al., 2012). Thus, 
rather than analyzing similar studies separately, we analyzed a pooled dataset that included a 
random intercept for study, so that results are not contingent on the specific design that each 
used. This analysis follows the logic of random effects meta-analysis, where study effects are 
treated as random (Cooper & Patall, 2009), while acknowledging that each study may 
represent a different true effect size (due to differences in context, etc). This approach allows 
us to generalize results to un-sampled contexts, just as researchers seek to generalize to un-
sampled participants (Judd et al., 2012). 
Pseudo-longitudinal analyses. We first conducted analyses that we termed ‘pseudo-
longitudinal’ because, with the exception of Study 3, the designs only sampled adjustment at 
one point in time. That is, in Studies 4 and 5, participants created present-day social identity 
maps and recreated their social identity maps as they were in the past then reported on current 
levels of adjustment. This means that we cannot control for past levels of this factor when 
assessing the impact of change in supergroups over time, which is a requirement for truly 
longitudinal designs. Nevertheless, we collected longitudinal data in Study 3 and so we report 
the analyses that isolate this study separately below.  
For the pseudo-longitudinal analyses, mixed-effects models were implemented with 
the lme4 R package (Bates et al., 2015), applying Satterthwaite-approximation tests to 
calculate p-values (Kuznetsova, Brockhoff, & Christensen, 2017). In Step 1, we modelled 
fixed effects of Time 1 supergroups10. In Step 2, we modelled fixed effects of Time 1 
supergroups and Time 2 supergroups. We included a random intercept for study in both steps. 
These models were used in predicting adjustment in each domain (i.e., intention to continue 
studying for students in Study 3; attachment to child for mothers in Study 4; adjustment to 
retirement for retirees in Study 5). Standardized regression coefficients for the models are 
displayed in Table 9. The model at Step 1 did not account for a significant amount of 
variance in Time 2 adjustment, R2 < .01, χ2 (1) = 2.44, p = .119, indicating that Time 1 
number of supergroups was not a significant predictor, ß = .03, p = .122. The model at Step 2 
was significantly different from the model at Step 1, R2 = .01, χ2 (1) = 11.01, p < .001, with 
Time 2 supergroups predicting better adjustment among students, mothers, and retirees (ß = 
.06, p < .001). 
                                               
10 To obtain an indication of model significance we compared Step 1 to a null model that 
included only the random intercept for study.  
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Longitudinal analyses (Study 3 only). To examine whether the above pseudo-
longitudinal analyses replicate while taking advantage of Study 3’s true longitudinal design, 
we conducted a series of hierarchical regression analyses on intentions to continue studying. 
At Step 1, we regressed Time 2 intentions onto its Time 1 counterpart as well as Time 1 
supergroups. At Step 2, we regressed Time 2 intentions onto Time 2 supergroups along with 
Time 1 intentions and Time 1 supergroups. Conceptually, this tests whether changes in 
number of supergroups predicts change in intentions to continue studying over time.       
The model at Step 1 accounted for a significant amount of variance in Time 2 
intentions to continue studying, R2 = .40, F(2,166) = 55.15, p < .001. Time 1 study intentions 
was a significant unique predictor (ß = .63, p < .001), although Time 1 number of 
supergroups was not (ß = -.03, p = .419). The model at Step 2 was significant, R2 = .44, F 
(3,161) = 41.93, p < .001, with Time 2 number of supergroups predicting increases in 
intention to continue studying (ß = .09, p = .003).         
Discussion 
The foregoing meta-analysis allowed us to ascertain the aspects of a person’s social 
group memberships that were consistently associated with the two well-being outcomes that 
we tracked across Studies 2, 3, 4 and 5: life satisfaction and depression. Throughout these 
studies, there was evidence that four oSIM constructs were consistently associated with 
greater well-being: number of positive groups, number of representative groups, number of 
supportive groups, and number of compatible links between groups.  
We then used our meta-analytic findings as a basis for abstracting the higher-order 
construct of a supergroup (a group rated above the midpoint on positivity, representative, 
support, and compatibility). Doing so allowed us to investigate the causal implication of 
changes in a person’s supergroups over time on adjustment to a range of life challenges. This 
investigation revealed that increases in these high-quality groups were predictive of domain-
specific psychological adjustment, including intentions to continue studying, attachment to 
one’s child, and adjustment to retirement.  
These findings have three important implications. First, they provide strong and 
consistent evidence of the predictive validity of oSIM. Second, they demonstrate the tool’s 
contextual adaptability — across three distinctly different contexts (university students, new 
mothers, and retires) we see evidence of the tool’s capacity to capture significant 
relationships between social identity processes and well-being, as well as outcomes that are 
indicative of resilience and adjustment to challenge. Third, by looking at the effect of change 
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in group memberships over time — and particularly the increase in supergroups — these 
findings point to the potential for oSIM to furnish researchers and practitioners with a body 
of data that allows them to predict positive outcomes in the face of a wide range of stressful 
life circumstances.    
General Discussion 
This paper introduced a novel online tool for mapping the multidimensional nature of 
social identity. This tool provides an interactive approach to assessing a range of processes 
relevant to social identity theorizing, including indicators of group membership quantity and 
quality. It does this in a way that keeps agency with participants, and does not place a 
theoretical burden on researchers to choose the “right” referent group for a population of 
participants about whom one wishes to ask questions related to social identity. Instead, 
participants themselves select and reflect on the groups that are most relevant to their daily 
lives. Moreover, oSIM is versatile and can be adapted to a variety of applied contexts, as 
shown by the fact that in the studies reported above we used it to investigate social group 
memberships in a range of life domains: community, academic, parenting, and retirement 
contexts.  
In these different contexts, we found evidence that oSIM was reliable and valid, 
showing acceptable internal and test–retest consistency as well as convergent and divergent 
validity. In short, the tool appears to measure what it is designed to measure and does not 
measure what it is not designed to measure. In addition, oSIM proved capable of predicting 
psychological outcomes both cross-sectionally and over time. In particular, social identity 
processes predicted well-being in the form of life satisfaction and depression. It did this 
despite methodological variation in measures of well-being — while life satisfaction was 
measured in the same way across studies, depression was measured using a range of different 
validated scales. Furthermore, social identity processes predicted contextually framed 
indicators of adjustment in the form of intentions to continue studying, attachment to one’s 
child, and adjustment to retirement. In this way, the information imparted by oSIM presents 
researchers with opportunities to capture the nuanced and contextual nature of social group 
memberships and their associated social identities in action.  
The oSIM tool has also been shown capable of contributing to ongoing debates in the 
social identity literature as to whether quantity or quality of group memberships is the most 
predictive of health and well-being outcomes. Indeed, our results provide evidence that 
quantity alone is of limited use when it comes to predicting well-being. At the same time, 
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though, they show that quality — having a number of positive, representative, supportive and 
compatible groups in one’s life — is associated with better well-being, including greater life 
satisfaction and lower depression. We also introduced the concept of a supergroup as a 
prescription for meaningful group connection, and indexing the presence of these in 
participants’ maps provided evidence that the tool has predictive validity for resilience across 
time for a range of different populations. On this basis, it seems likely that this new source of 
data can be used to better understand — and then work actively to enhance — the specific 
social psychological determinants of health and well-being (e.g., in ways envisaged by 
Haslam et al., 2018). 
Theoretical and Practical Implications 
Understanding psychological processes from a social perspective alerts researchers to 
the contextual dimensions that impact on these processes, and provides information about 
how changes to those contexts can serve to restructure psychology. When it comes to 
research informed by the social identity approach (after Haslam, Ellemers, Reicher, 
Reynolds, & Schmitt, 2010; Haslam, Powell, & Turner, 2000; Reicher, Spears, & Haslam, 
2010; Tajfel & Turner, 1979b), researchers have observed that the number of social identities 
people have, and the types of social identities they have, has significant bearing on mental 
and physical health (Haslam et al., 2018, Jetten et al., 2012). Understanding the nature of 
those relationships is therefore key to understanding how to improve psychological health. 
Until now, though, the complex and networked nature of social identities has been hard to 
capture — with researchers relying on pre-defined scales to measure aspects of group 
memberships and social identities (typically one at a time) that respondents may (or may not) 
have.  
The process of social identity mapping provides a way through this methodological 
impasse. For not only does the mapping process allow participants to define and report their 
own group memberships as they build their maps but it also allows them to represent the 
relationships between these groups and revisit these relationships at different time points to 
track their evolution dynamically over time. On top of this, via its capacity to capture the 
existence of supergroups, the tool allows researchers to capture high-quality group 
memberships (i.e., those that are experienced as positive, supportive, representative and 
compatible) capable of predicting well-being and adjustment across a range of populations 
and over time. In this way, the tool provides researchers and practitioners with an enhanced 
means of identifying (and representing) the functional aspects of group memberships, in ways 
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that also provide them with a focus for efforts to bring about change of a form outlined by the 
large corpus of applied social identity research (e.g., see Haslam, Cruwys, et al., 2018). 
Future Directions 
In addition to having theoretical and practical implications for ongoing issues in the 
field, oSIM has potential to help develop future research agendas. The tool’s ease of use and 
scalability of delivery means it can be implemented in large-scale studies with a range of 
different populations. This is an important factor when it comes to ensuring that empirical 
questions of social identification can be investigated with a diverse range of samples, for 
instance, extending beyond the somewhat limited range of ethnicity featured in the current 
studies. Furthermore, its online delivery allows researchers to target specialized groups that 
may be difficult to reach in person, or who may be more comfortable completing a study in 
privacy rather than in a research laboratory. Speaking to the contextual adaptability of the 
tool, the questions that are asked of participants while they construct their maps — such as 
how positive or representative respondents feel of their groups — can also be adjusted to 
reflect the needs of the particular research question. The oSIM tool however, is not intended 
as a replacement to the paper-based version from which it was inspired. The pSIM process 
remains an extremely powerful way of not only gathering data in more small scale 
circumstances, but also forms an integral part of many social identity informed interventions, 
in which a facilitated process of mapping out the groups in one’s life is a core way of 
allowing participants to really engage with the process in a tactile and experiential way 
(Haslam, Cruwys, et al., 2018; Haslam et al., 2016). Social identity informed research now 
has two very complimentary methodological tools with which to both investigate questions of 
social identity, as well as deliver knowledge to participants about their own social identities 
in action.  
Furthermore, the concept of a supergroup opens the door to new line of research 
dedicated to investigating the particular profile of groups which may be most beneficial for 
different people in different circumstances. Going further, the concept of a supergroup begs 
the question of the existence of an infragroup — a group characterized by its toxicity through 
high levels of negativity, low prototypicality, low support, and high incompatibility. 
Applying such a construct to situations of intergroup antagonism, such as racial or class 
prejudice, might allow researchers to better understand particular social groups memberships 
which may be predictive of problematic and dysfunctional psychological behavior (e.g., in 
ways discussed by Jetten et al., 2015) 
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Finally, the capacity for oSIM to capture information about the processes underlying 
the beneficial effects of social identities gives researchers and practitioners a clear indication 
of where and how to focus efforts to bring about change. This has clear and obvious 
applicability within a range of intervention contexts, whether social, clinical, organizational 
or educational. In particular, we can see how the tool could be embedded within interventions 
designed to give participants insight into their own social identity networks. Moving beyond 
this, practitioners could use this tool to focus their energies on helping to enhance these 
memberships in ways that support adjustment, well-being, and mental health (e.g., in ways 
discussed by Haslam et al., 2016, 2018, and Williams et al., 2018). 
Conclusions 
This paper presented findings from five studies, each assessing the psychometric 
properties of the oSIM tool. Results revealed that the tool is easy for participants to use, that 
it is engaging, and that it allows them to learn about their own social identity memberships. 
Results further show oSIM has good internal consistency and convergent and discriminant 
validity, and is able to predict relevant outcomes variables across a range of populations and 
contexts. Furthermore, through the use of a meta-analytically informed indexing of key 
variables, we showed that the oSIM tool can be used to create a higher order construct of 
ideal social groups capable of predicting well-being and resilience in a contextually flexible 
way. In short, online Social Identity Mapping represents an engaging and theoretically 
informed novel methodological tool for capturing elements that together predict a happy and 
healthy life. 
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Appendix: oSIM screen presentation  
 
First, participants are presented with an introductory pop-up which begins the mapping 
process by getting participants to start thinking about the groups in their lives: 
 
 
 
 
 
 
 
 
 
 
Next, the tutorial begins with a pop-up which instructs participants on how to create their first 
group: 
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The next tutorial pop-up explains how to choose the size of e-note according to the group’s 
importance: 
 
 
 
 
 
 
 
 
 
Next, participants are instructed on how to answer questions about each group:  
 
 
 
 
 
 
 
 
 
 
These questions appear as a slide-in pop-up when the red bar on each e-note is clicked: 
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Participants are then given instructions on how to create more groups, and how to move the 
groups around. They are told to position similar groups close together and dissimilar groups 
far apart: 
  
 
 
 
 
 
 
 
 
Participants are then asked to think about the compatibility of their groups. The tutorial 
explains how to link each group together, and how to determine the quality of the link by 
using the coding palette: 
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Finally, participants are shown where to access any of the ‘Guide Me’ videos if they require 
further help building their map: 
 
 
 
 
 
 
 
 
 
 
This is the end of the tutorial, and, after this, participants are given as much time as they need 
to create their own map. 
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Table A1. Means, standard deviations (in parentheses) and correlations between oSIM variables on past and present maps and outcome variables (Study 3). 
 M(SD) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1. T1 oSIM: Total 
number of groups 
6.75 (1.67) .61*** .32*** .32*** -.11 .14 -.06 .08 .50*** .32*** .26*** .26*** .08 .10 -.03 .17* 
2. T1 oSIM: Number of 
positive groups 
4.60 (2.01)  .62*** .37*** .04 .28*** -.21** .16* .29*** .51*** .43*** .15 .07 .24*** -.17* .20* 
3. T1 oSIM: Number of  
representative groups 
3.36 (1.76)   .32*** .11 .20** -.22** .19* .18* .38*** .53*** .08 .13 .17** -.14* .13* 
4. T1 oSIM: Number of  
high-contact groups 
2.36 (1.40)    -.04 .06 -.08 .06 .27*** .35*** .37*** .59*** .06 .02 -.02 .16* 
5. T1 oSIM: Prop. 
compatible links 
0.75 (0.24)     -.03 .01 -.01 -.07 -.04 .03 <.01 .33*** .05 .01 -.10 
6. T1 Life Satisfaction 
 
4.54 (1.20)     α=.85 -.55*** .24*** .12 .21** .16* .07 .05 .73*** -.32*** .23*** 
7. T1 Depression 
 
11.37 (3.52)      α=.89 -.28*** -.02 -.16* -.13 .04 -.10 -.54*** .66*** -.32*** 
8. T1 Study intentions 
 
5.88 (0.70)       α=.73 -.04 .21** .17* -.06 -.17* .15* -.17* .63*** 
9. T2 oSIM: Total 
number of groups 
7.16 (2.07)         .65*** .51*** .31*** .10 .18** .04 .16* 
10. T2 oSIM: Number of  
positive groups 
4.84 (2.21)          .77*** .30*** .12 .29*** -.10 .32*** 
11. T2 oSIM: Number of  
representative groups 
3.71 (2.21)           .33*** .23** .23** -.08 .26*** 
12. T2 oSIM: Number of  
high-contact groups 
2.37 (1.39)            .13 .07 .05 .11 
13. T2 oSIM: Prop. 
compatible links 
0.82 (0.22)             .18* -.23** -.04 
14. T2 Life satisfaction 
 
4.74 (1.26)             α=.88 -.51*** .34*** 
15. T2 Depression 
 
11.34 (3.40)              α=.92 -.29*** 
16. T2 Study intentions 5.83 (0.78)               α=.75 
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Table A2. Means, standard deviations (in parentheses) and correlations between oSIM variables on past and present maps and outcome variables (Study 4).  
 M(SD) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1. Past oSIM: Total number 
of groups 
3.41 (1.54) .78*** .53*** .50*** .53*** .05 .63*** .46*** .21** .29*** .29*** -.02 -.06 -.02 .04 
2. Past oSIM: Number of 
positive groups 
2.61 (1.33)  .69*** .62*** .47*** .14 .57*** .54*** .34*** .33*** .31*** .05 -.01 -.15* .06 
3. Past oSIM: Number of 
representative groups 
2.19 (1.23)   .62*** .40*** .19* .49*** .40*** .46*** .34*** .29*** <.01 .07 -.19* .12 
4. Past oSIM: Number of 
supportive groups 
2.10 (1.16)    .50*** .23** .44*** .39*** .28*** .47*** .27*** .06 .09 -.11 .04 
5. Past oSIM: Number of 
high-contact groups 
1.69 (1.25)     .11 .36*** .28*** .21** .24** .60*** .03 -.08 -.04 -.01 
6. Past oSIM: prop. 
compatible links 
0.83 (0.32)      .01 .08 .06 .15* .01 .35*** .15* -.25*** .24*** 
7. Present oSIM: Total 
number of groups 
3.51 (1.59)       .81*** .59*** .66*** .48*** .07 -.07 -.04 -.04 
8. Present oSIM: Number of  
positive groups 
2.83 (1.60)        .71*** .79*** .47*** .23*** .06 -.21** -.10 
9. Present oSIM: Number of  
representative groups 
2.20 (1.41)         .63*** .46*** .16* .05 -.19* .10 
10. Present oSIM: Number 
of supportive groups 
2.18 (1.55)          .44*** .26*** .09 -.13 .05 
11. Present oSIM: Number 
of high-contact groups 
1.62 (1.27)           .10 -.08 .02 -.08 
12. Present oSIM: prop. 
compatible links 
0.81 (0.33)            .22** -.26*** .19* 
13. Present life satisfaction 
 
3.57 (0.92)            α=.87 -.47*** .19* 
14. Present depression 
 
1.80 (0.63)             α=.88 -.38*** 
15. Present attachment  
to child 
4.01 (0.57)              α=.84 
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Table A3. Means, standard deviations (in parentheses) and correlations between oSIM variables on past and present maps and outcome variables (Study 5).   
 M(SD) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1. Past oSIM: Total number of 
groups 
2.66 (1.41) .91*** .85*** .57*** .32*** .30*** .66*** .62***. .59*** .32*** .29*** .23*** .18* -.09 .12 
2. Past oSIM: Number of 
positive groups 
2.35 (1.55)  .94*** .68*** .36*** .35*** .67*** .66*** .64*** .36*** .26*** .31*** .22** -.13 .17* 
3. Past oSIM: Number of 
representative groups 
2.16 (1.51)   .73*** .35*** .33*** .62*** .62** .63*** .41*** .24*** .31*** .25** -.16 .20 
4. Past oSIM: Number of 
supportive groups 
1.55 (1.24)    .32*** .33*** .42*** .41*** .45*** .48*** .14* .27*** .21** -.11 .14 
5. Past oSIM: Number of high-
contact groups 
0.90 (0.96)     .17*** .26*** .28*** .28*** .18 .39*** .15** .01 .03* <.01 
6. Past oSIM: Number of prop. 
compatible links 
0.47 (0.48)      .31** .31*** .31*** .28*** .22* .52*** .21* -.12 .12 
7. Present oSIM: Total number 
of groups 
3.19 (1.64)       .93*** .86*** .63*** .41*** .37*** .15* -.03 .01 
8. Present oSIM: Number of 
positive groups 
2.64 (1.86)        .92*** .67*** .39*** .38*** .19** -.06 .04 
9. Present oSIM: Number of 
representative groups 
2.41 (1.73)         .72*** .41*** .37*** .23*** -.10 .10 
10. Present oSIM: Number of 
supportive groups 
1.65 (1.35)          .37*** .33*** .22** -.05 .05 
11. Present oSIM: Number of 
high-contact groups 
0.47 (0.74)           .25* -.08 .15 -.09 
12. Present oSIM: Number of 
prop. compatible links 
0.59 (0.47)            .15** .03 .10 
13. Present life satisfaction 
 
3.44 (0.10)            α=.91 -.65*** .65*** 
14.14. Present depression 
 
1.67 (0.59)             α=.88 -.48*** 
15. Present adjustment to 
retirement 
3.49 (0.80)              α=.88 
 
 
 
  
Chapter 4: 
Groups 4 Education: An intervention for improving  
social connectedness in academic contexts 
 
In the final chapter of this thesis, I develop and test a social identity-informed 
intervention with the goal of improving learning outcomes among university students. The 
transition to university can be one of the most difficult moments in a student’s career 
(Hausmann, Schofield, & Woods, 2007; Ibrahim, Kelly, Adams, & Glazebrook, 2012). Not 
only are students dealing with an entirely new learning environment, new peers, and new 
ways of teaching, but their sense of fit, entitlement, and belonging is contingent upon 
ongoing tests of their intelligence. This is an intimidating prospect, and the goal of Chapter 4 
was to develop an intervention—known as GROUPS 4 EDUCATION—with the potential to 
improve students’ ability to manage and pursue meaningful and positive group memberships 
in order to buffer against this challenge (Haslam et al., 2016). Deploying the online social 
identity mapping tool as a key part of the intervention, students are led through an interactive, 
discussion-based group workshop in which issues of connectedness and learning are 
explored. As we will see, when tested against two different control conditions, results from 
the intervention point to significant positive improvements amongst students who 
participated in GROUPS 4 EDUCATION—improvements evident in learning attitudes, social 
connectedness, and well-being, and that endured across the semester. 
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Abstract 
Today’s university students face tough challenges—including rising fees, lack of career 
certainty, and increasing competition, which breeds insecurity and self-doubt. One of the 
most pervasive experiences reported by students is a sense of not belonging within their 
educational environment—which is often associated with depression and anxiety. This paper 
reports findings from a novel psycho-educational intervention—GROUPS 4 EDUCATION 
(G4E)—designed to provide students with the knowledge, tools and agency to tackle this 
issue of belonging. Dealing directly with social connection, G4E promotes awareness of the 
importance of connectedness, allowing students to map their group memberships, and 
providing them with the skills to envisage and enact ways of working with those group 
memberships to align more with their educational needs. Results from self-report and 
behavioral data show that G4E provides significant uplift in connectedness, psychological 
well-being, and academic performance, both at the start and the end of semester. 
 
 
 
 
 
 
 
 
 
 
  
  
GROUPS 4 EDUCATION: An intervention to improve social connectedness in 
academic contexts 
Many university students report lack of social connection as a major impediment to 
academic success (Hausmann et al., 2007). This lay intuition aligns with empirical evidence: 
not only is social isolation associated with lower grades and reduced intention to continue 
studying (De Castella, Byrne, & Covington, 2013; Walton & Cohen, 2007), but it is also a 
precursor of depression and anxiety (Cacioppo, Hawkley, Norman, & Berntson, 2011; Leary, 
1990). Compounding the problem, loneliness is on the rise in this population (Furr, 
Westefeld, McConnell, & Jenkins, 2001). This makes it critical for psychologists to develop 
evidence-based interventions that give students skills to manage their social connections, and 
so enhance their well-being and academic performance.  
This is the goal of an emerging literature that aims to increase feelings of belonging at 
university. For example, interventions that seek to normalize student experiences of social 
disconnection have been found to improve grades among African American students (Walton 
& Cohen, 2011) and to increase well-being and academic performance among first-
generation students (Stephens, Hamedani, & Destin, 2014). These interventions target 
connectedness indirectly through drawing together students who share concerns over their 
sense of belonging. However, in the interests of scalability and efficacy, an intervention 
designed to directly target social connectedness, and that gives students the agency to 
understand, manage, and develop their own bespoke connections, would prepare them for 
university life and the challenges of other life transitions.  
To achieve this goal, we developed a psycho-educational intervention based on social 
identity principles (Tajfel & Turner, 1979; Turner et al., 1987). This approach is well-placed 
to provide insight into how social factors shape individual outcomes like learning and health 
(Mavor et al., 2017; Ng et al., 2018). Indeed, a wealth of research has identified ways in 
which social groups—and the social identities they afford—scaffold processes that are 
critical to successful academic pursuit: communication (Greenaway, Haslam, et al., 2015), 
self-efficacy (Greenaway, Haslam, et al., 2015; Muldoon et al., 2017), goal pursuit 
(Shteynberg & Galinsky, 2011), and memory (Bentley et al., 2017a). 
In the present paper, we document and test this social-identity informed intervention 
for students, known as GROUPS 4 EDUCATION (G4E). This intervention is designed to target 
social connectedness in academic cohorts and provide students with skills to develop 
meaningful relationships in and outside the university context. G4E is delivered as a group 
intervention in which four core dimensions are targeted: understanding the importance of 
  
social connections; mapping current connections; defining educational needs; and remodeling 
social connections to align with those needs. At the heart of the intervention is an activity 
known as Social Identity Mapping (Bentley et al., under review), in which students create 
visual representations of their group memberships (see Figure 1). This process allows 
students to consider the impact of social connections on their well-being and learning.  
We tested this intervention in a randomized control trial with undergraduate students, 
comparing it against active and passive control conditions. The active control condition 
involved a comparable group intervention in which students learned study skills to prepare 
them for the academic year. The passive control condition involved education-as-usual 
(EaU). We assessed the impact of these conditions on self-reported well-being, social 
connectedness, and learning, as well as behavioral measures of academic grades and social 
connectedness as assessed by social identity mapping. All measures were collected at the 
beginning and end of semester. In line with research showing the benefits of groups for 
multiple psychological processes, we hypothesized that the group interventions would 
improve well-being, social connectedness, and grades relative to the passive control. Given 
its focus on study, we also thought that the active control condition might improve grades 
relative to both other conditions, but anticipated that G4E would improve well-being and 
social connectedness relative to both controls. 
Method 
Participants and Design 
Participants were 196 first-year psychology students (77% women, Mage= 18.75, 
SDage = 3.10, range 17–38), who completed the study in exchange for course credit. There 
was also an added incentive of a $20 gift voucher for those who completed all phases of data 
collection. The study was conducted in two waves across the first semester of 2016 and 2017. 
There was on average a 96% retention rate in the study across the study’s two phases.      
The study had a one-way, three-level design in which participants were randomly 
assigned to one of three experimental conditions. The conditions were the GROUPS 4 
EDUCATION intervention, henceforth referred to as the Group (Social) condition; an active 
control condition in which participants completed a group activity centered on learning study 
skills, referred to as the Group (Study) condition; and a passive Control condition that 
involved completing EaU.  
There were two categories of dependent variable. The first involved self-report data, 
with participants responding to questions at two different time-points: one week after the 
intervention (Week 3 of semester) and at the end of the semester (Week 12 of semester). The 
  
second category was behavioral data, focusing on social connections and academic 
performance. Quasi-behavioral data on social connections were obtained via participants’ 
social identity maps created at two different time points across the semester. Behavioral data 
on academic performance was collected by accessing participants’ grade point averages for 
the semester. In addition to these focal dependent variables, a range of survey measures were 
taken prior to participation in the experimental conditions to check that participants did not 
differ systematically according to condition.    
Procedure and Materials 
Participants signed up to complete the study at the beginning of semester in Week 1 
and were randomly allocated to one of the three conditions. As part of the sign-up procedure, 
they completed a series of baseline individual measures. In Week 2, participants attended a 
small group intervention with maximum of 10 participants. They were contacted one week 
after the intervention to complete self-report measures about the intervention. Mid-semester, 
(Week 6) participants were contacted via email and asked to create a social identity map. 
Finally, participants returned to the lab at the end of the semester in week 12 to complete 
another survey, as well as another social identity map.11 
Conditions.  
Group (Social) condition. The treatment condition involved a psycho-educational 
two-hour workshop in which participants were guided through a series of activities and 
discussions facilitated by a group leader and co-leader. A workbook was used to guide 
participants through the various workshop phases. The program structure and content were 
also detailed in a facilitator manual. 
The workshop was divided into five segments: Schooling, Scoping, Sourcing, 
Scaffolding and Sustaining. This psycho-educational schematic follows the same structure as 
that deployed in a partner intervention for use in clinical contexts, and known as GROUPS 4 
HEALTH (Haslam, Cruwys, et al., 2018; Haslam et al., 2016). In the opening Sourcing 
segment, groups were defined and discussed, culminating in participants generating a list of 
groups from their own lives. The facilitator contextualized this through sharing research 
                                               
11 Participants also completed a series of individual difference measures at several times 
across the study, as well as a social identity map in the initial session in week 2. These data 
are not discussed here, but a list of measures can be provided by the authors upon request. 
  
showing the importance of groups for health and well-being, learning processes, and 
psychological processes such as communication, control and motivation. 
The Scoping segment involved participants visually representing their social 
landscapes by completing a social identity map (SIM). This process was completed via a 
web-based interface, in which participants created a map of their groups and the connections 
between their groups (to watch a video explanation of the online mapping procedure, visit: 
http://www.socialidentitynetwork.com/sim-info). The map creation process involved 
participants thinking of the different groups in their lives, and representing each group as an 
on-screen ‘e-note’. Participants then positioned each group in two-dimensional space by 
dragging the e-notes around on-screen, and were instructed to position groups that were 
similar closer together and groups that were dissimilar further apart. Participants then 
answered four questions about each group designed to capture the quality of their relationship 
to that group (i.e., how positive they felt about the group, how representative they were of the 
group, how well they understood the group, and how much time they spent with the group). 
Finally, participants linked their groups together in a way that defined the extent of their 
compatibility. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Sample social identity map. 
 
The Sourcing segment capitalized on reflections generated by the mapping activity. 
Facilitation was designed to encourage participants to articulate their thoughts and feelings 
about the mapping process in a productive manner. The thinking generated by participants at 
this point in the workshop served to highlight the constructive nature of group memberships 
(thus linking to research explored in the Schooling segment), and in so doing readied 
  
participants for the next stage of the module in which they started to think about how to align 
their groups more closely with their educational needs.  
In the Scaffolding segment, participants completed activities designed to encourage 
them to think about what was important to them on their educational journey, and to redesign 
their maps to align with these interests and values. This goal-setting process began with a 
workbook activity in which participants brainstormed values or self-aspects that were 
important to them as individuals, with an emphasis on values that aligned with their current 
educational trajectories (e.g., working towards a particular career). Participants reflected on 
their social identity maps in light of these values, and identified how these might change to 
better reflect their personal values or goals. On the basis of these identified changes, 
participants created an action plan in which these goals were articulated via joining new 
groups or developing new connections to facilitate achievement of these goals. Finally, 
participants returned to their maps, and inserted these new social connections in order to 
create a version of their map as it might ideally look in the future.  
The workshop then concluded with the Sustaining segment, in which participants 
discussed potential obstacles to these positive changes, and facilitators helped the group to 
brainstorm ways to overcome these (see OSF page 
https://osf.io/z32uk/?view_only=9cc353a71eb54935bb0023b6b72dae4e for manual and 
workbook, and supplementary materials for an overview of the condition). 
Group (Study) condition. The active control condition was designed to mirror the 
structure of the Group (Social) condition—as outlined above, but the content was focused on 
ways of improving assignment-writing skills. The session was facilitated in the same way as 
the Group (Social) condition, such that participants were given workbooks and were led 
through learning modules via a mixture of discussion, and paper-based exercises (see OSF 
page https://osf.io/z32uk/ for manual and workbook, and supplementary materials for an 
overview of the condition). Students also created a social identity map during the session. 
Control condition (EaU) The passive control condition involved participants working 
independently in a group setting to complete a range of psychological surveys. There was no 
discussion or workbook component to this condition. Students in this condition also created a 
social identity map during the session. 
Measures. 
Baseline survey measures. Given that our main self-report dependent variables of 
interest were centered on measures of well-being, social connection, and learning, we 
  
assessed a range of individual difference variables prior to allocation to experimental 
condition to ensure participants did not differ systematically across conditions.  
Baseline well-being measures. We measured depression using seven of the 21-item 
Depression, Anxiety Stress Scale (DASS; Lovibond & Lovibond, 1995; e.g “[Over the past 
week] I couldn't seem to experience any positive feeling at all”). Responses were made on 
scales ranging from 1, did not apply to me at all, to 4, applied to me very much. In 
accordance with published recommendations, scores were calculated by summing responses 
to all seven items and then multiplying by two. Satisfaction with life was measured using a 
five-item scale measuring (Diener, Emmons, Larson, & Griffith, 1985; e.g., “In most ways 
my life is close to ideal”). Responses were made on scales ranging from 1, strongly disagree, 
to 7, strongly agree, α = .85. Burnout was measured using a nine-item scale measuring 
(Reicher & Haslam, 2006; e.g., “I feel exhausted”). Responses were made on scales ranging 
from 1, strongly disagree, to 7, strongly agree, α = .73. 
Baseline social connection measures. We measured group membership using a 4-item 
scale of multiple group membership (Haslam et al., 2008; e.g., “I belong to lots of different 
groups”). Responses were made on scales ranging from 1, strongly disagree, to 7, strongly 
agree, α = .88. Identification with the university was measured using a two-item scale of 
social identification (adapted from Reicher & Haslam, 2006; e.g., “I identify with 
[university]”). Responses were made on scales ranging from 1, strongly disagree, to 7, 
strongly agree, r = .66. 
Baseline learning measures. Learning approach was measured using a 10-item 
deep/surface learning scale (adapted from Biggs, 1987; e.g., “I find working on my 
psychology studies gives me a feeling of deep personal satisfaction”). Responses were made 
on scales ranging from 1, strongly disagree, to 7, strongly agree, α = .73. Work satisfaction 
was measured on a five-item scale (e.g., “I think the work I am asked to do for my 
psychology studies is worthwhile”). Responses were made on scales ranging from 1, strongly 
disagree, to 7, strongly agree, α = .88. Intention to continue studying was measured using 
a nine-item scale measuring intention to continue studying at university (adapted from Vogel 
& Human-Vogel, 2016; e.g., “I intend to continue studying at [university name] after this 
semester”). Responses were made on scales ranging from 1, strongly disagree, to 7, strongly 
agree, α = .75. 
  
Self-report measures12. Participants were asked how the intervention had affected 
well-being (one item: “The intervention helped me to improve my overall well-being”), 
feelings of social connection (two items, e.g.: “The intervention helped me to develop more 
social connections”; rT1 = .66, rT2 = .74), identification with other session participants (two 
items, e.g.: “I had a lot in common with the other participants”; rT1 = .87, rT2 = .80), 
academic agency (four items, e.g.: “The intervention helped me study more effectively”; αT1 
= .91, αT2 = .87), and educational commitment (four items, e.g.: “I feel more committed to a 
successful future at [university]” ; αT1 = .92, αT2 = .94). These items were completed one 
week after the intervention (Week 3), as well as nine weeks later at the end of semester 
(Week 12). Responses were made on scales ranging from 1, strongly disagree, to 7, strongly 
agree. 
Quasi-behavioral measure of social connection. Participants created three social 
identity maps across the semester. The first map was created during the initial session to 
familiarize students with the mapping process; the second was created half way through 
semester to assess gains in social connections during the intervening time; and the third was 
created when participants returned to the lab at the end of the semester. To index quantity of 
social connections we assessed the total number of groups in participants’ maps. To index 
quality of social connections, we assessed the total number of positive groups (rated above 
the mid-point for positivity on a scale of 1, not at all positive, to 10, very positive: “How 
positive do you feel about this group?”)13. We report effects from the second and third map, 
as these were created independently by participants after the intervention.  
Behavioral measure of academic performance. We collected participants’ academic 
grades for the semester in which the study took place.  
                                               
12 The self-report measures were designed to assess both participants’ responses to the 
programme itself, as well as to measure self-perceived improvements in well-being, 
identification, academic agency, and educational commitment. There is the possibility that 
framing the measures in this way could have affected participants’ responses by making them 
more inclined to agree with the items. This is something that will be further investigated in 
future iterations of the programme. 
13 Effects on all social identity mapping variables (representativeness, understanding, contact, 
and compatible links between groups) are reported in supplementary materials. 
  
Results 
Analytic Strategy 
 We performed regression in R to detect significant differences across conditions on 
key dependent variables. Although it is possible to perform mixed effects modelling on this 
dataset that includes a random intercept for participant (thus controlling for individual 
differences), performing these analyses did not yield substantively different results than the 
regular linear models reported here. For ease of interpretation, we therefore report the most 
parsimonious analyses.  
Baseline Analyses 
 Baseline well-being. There was no significant difference across conditions in self-
reported depression, R2 < .01, F(2,175) = 0.05, p = .949, life satisfaction, R2 = .02, F(2,175) = 
1.36, p = .259, or burnout, R2 < .01, F(2,175) = 0.04, p = .962.  
 Baseline social connection. There was no significant difference across conditions in 
self-reported multiple group memberships, R2 < .01, F(2,175) = 0.46, p = .630, or university 
identification, R2 = .01, F(2,175) = 1.32, p = .270.  
 Baseline learning. There was no significant effect of condition on self-reported deep 
learning, R2 < .01, F(2,175) = 0.08, p = .926, or work satisfaction, R2 = .01, F(2,175) = 0.46, 
p = .634, or intentions to continue studying, R2 = .02, F(2,175) = 1.90, p = .153. 
Self-Report Analyses 
Well-being. There was a significant effect of condition on self-reported well-being 
one week after the intervention, R2 = .07, F(2,173) = 6.06, p = .003. Participants in the Group 
(Social) condition reported greater well-being (M=4.97, SD=1.16) than participants in the 
Control condition, p = .001 (M=4.12, SD=1.50), and the Group (Study) condition, p = .020 
(M=4.38, SD=1.39). There was no significant difference between the Group (Study) and 
Control conditions, p = .310.  
These differences persisted at the end of semester, R2 = .05, F(2,168) = 4.87, p = .009. 
Participants in the Group (Social) condition reported greater well-being (M=4.84, SD=1.30) 
than participants in both the Control condition, p = .002 (M=4.04, SD=1.39), and the Group 
(Study) condition, p = .048 (M=4.33, SD=1.50). There was no significant difference between 
the Group (Study) and Control conditions, p = .270. 
Social connections. There was a significant effect of condition on self-reported 
feelings of social connection one week after the intervention, R2 = .13, F(2,173) = 13.24, p < 
.001. Participants in the Group (Social) condition reported feeling more socially connected 
(M=5.27, SD=0.92) than participants in both the Control condition, p < .001 (M=4.16, 
  
SD=1.45), and the Group (Study) condition, p < .001 (M=4.31, SD=1.39). There was no 
significant difference between the Group (Study) and Control conditions, p = .513. 
These differences persisted at the end of semester, R2 = .14, F(2,168) = 13.28, p < 
.001. Participants in the Group (Social) condition reported greater feelings of social 
connection (M=5.48, SD=1.45) than participants in the Control condition, p < .001 (M=4.38, 
SD=1.35), and the Group (Study) condition, p < .001 (M=4.36, SD=1.38). There was no 
significant difference between the Group (Study) and Control condition, p = .937. 
Identification. There was a significant effect of condition on self-reported 
identification with fellow study participants one week after the intervention, R2 = .10, 
F(2,173) = 9.27, p < .001. Participants in the Group (Social) condition reported greater 
identification (M=5.04, SD=1.33) than participants in the Control condition, p < .001 
(M=4.00, SD=1.42), but were not significantly more identified with fellow participants than 
those in the Group (Study) condition, p = .291 (M=4.78, SD=1.34). Participants in the Group 
(Study) condition also reported greater identification than participants in the Control 
condition, p = .003.  
These differences persisted at the end of semester, R2 = .05, F(2,168) = 4.84, p = .009. 
Participants in both the Group (Social) condition (M=4.78, SD=1.25) and the Group (Study) 
condition (M=4.62, SD=1.56) reported greater identification with fellow study participants 
than participants in the Control condition, ps < .019 (M=3.99, SD=1.42). There was no 
significant difference between participants in the Group (Social) condition and the Group 
(Study) condition, p = .556. 
Academic agency. There was a significant effect of condition on self-reported 
academic agency one week after the intervention, R2 = .24, F(2,173) = 27.89, p < .001. 
Participants in both the Group (Social) condition (M=4.77, SD=0.97) and the Group (Study) 
condition (M=5.05, SD=0.98) reported greater academic agency than participants in the 
Control condition, ps < .001 (M=3.65, SD=1.24). There was no significant difference 
between the Group (Social) and Group (Study) conditions, p = .155.  
These differences persisted at the end of semester, R2 = .11, F(2,168) = 10.64, p < 
.001. Participants in both the Group (Social) condition (M=4.70, SD=1.06) and the Group 
(Study) condition (M=4.84, SD=1.16) reported greater academic agency than participants in 
the Control condition, ps < .001 (M=3.94, SD=1.11). Again, there was no significant 
difference between the Group (Social) and Group (Study) conditions, p = .505. 
Educational commitment. There was a significant effect of condition on self-
reported educational commitment one week after the intervention, R2 = .17, F(2,172) = 17.59, 
  
p < .001. Participants in the Group (Social) condition (M=5.15, SD=0.99) and Group (Study) 
condition (M=4.84, SD=1.02) reported greater educational commitment than those in the 
Control condition, ps < .001 (M=3.93, SD=1.41). There was no significant difference 
between the Group (Social) and Group (Study) conditions, p = .152.  
These differences persisted at the end of semester, R2 = .09, F(2,168) = 7.86, p < .001. 
Participants in the Group (Social) condition (M=5.14, SD=1.16) and Group (Study) condition 
(M=4.80, SD=1.21) reported greater educational commitment than participants in the Control 
condition, ps < .014 (M=4.21, SD=1.41). There was no significant difference between the 
Group (Social) and Group (Study) conditions, p = .143. See Table 1 for results on all self-
report, quasi-behavioral and behavioral outcomes. 
Behavioral Measures 
Social connectedness.  
Quantity of social connections. There was a significant effect of condition on the 
number of group memberships represented in participants’ social identity maps in Week 6, 
four weeks after the intervention, R2 = .05, F(2,170) = 5.15, p = .007. Participants in the 
Group (Social) condition created maps with more group memberships (M=7.39, SD=2.38) 
than both participants in the Group (Study) condition, p = .005 (M=6.33, SD=1.51) and 
participants in the Control condition, p = .008 (M=6.38, SD=2.07).  There was no significant 
difference between the Group (Study) condition and the Control condition, p = .900.  
These differences persisted at the end of semester, R2 = .06, F(2,165) = 6.26, p = .002. 
Participants in the Group (Social) condition created maps with more group memberships 
(M=7.96, SD=2.40) than participants in the Group (Study) condition, p = .012 (M=7.00, 
SD=1.85), and the Control condition, p < .001 (M=6.65, SD=1.76). There was no significant 
difference between the Group (Study) condition and the Control condition, p = .360. Means 
and standard deviations for all social identity mapping variables (i.e., representativeness, 
understanding, contact, and compatible links between groups) are presented in the 
supplementary materials. 
Quality of social connections. There was a significant effect of condition on the 
number of positive group memberships represented in participants’ social identity maps four 
weeks after the intervention, R2 = .02, F(2,170) = 3.07, p = .049. Participants in the Group 
(Social) condition created maps with more positive group memberships (M=5.22, SD=2.61) 
than participants in the Group (Study) condition, p = .020 (M=4.28, SD=1.90), and 
marginally more than participants in the Control condition, p = .065 (M=4.46, SD=1.94). 
  
There was no significant difference between the Group (Study) condition and the Control 
condition, p = .645. 
These differences persisted at the end of semester, R2 = .05, F(2,165) = 4.32, p = .015. 
Participants in the Group (Social) condition created maps with more positive group 
memberships (M=5.59, SD=2.60) than those in both the Group (Study) condition, p = .021 
(M=4.62, SD=2.14) and the Control condition, p = .007 (M=4.44, SD=1.82). There was no 
significant difference between the Group (Study) condition and the Control condition, p = 
.674.  
 Academic performance. There was a marginally significant effect of condition on 
overall GPA at the end of semester, R2 = .03, F(2,173) = 2.98, p = .053. Participants in the 
Group (Study) condition had significantly higher GPAs (M=5.85, SD=0.72) than participants 
in the Group (Social) condition, p = .023 (M=5.44, SD=1.03), and marginally higher GPAs 
than participants in the Control condition, p = .062 (M=5.51, SD=1.10). There was no 
significant difference between the Group (Social) condition and the Control condition, p = 
.690. 
Given that both group conditions were built around psychology-specific material, we 
also conducted exploratory analyses assessing GPA on psychology subjects only. There was 
a significant effect of condition on overall GPA at the end of semester, R2 = .05, F(2,173) = 
4.48, p = .013. Participants in the Group (Study) condition had significantly higher GPAs 
(M=6.15, SD=0.67) than participants in the Control condition, p = .003 (M=5.59, SD=1.30), 
and marginally significantly higher GPAs than participants in the Group (Social) condition, p 
= .064 (M=5.80, SD=0.98). There was no significant difference between the Group (Social) 
condition and the Control condition, p = .262. See Table 1 for results on all self-report, quasi-
behavioral and behavioral outcomes.  
  
  
Table 1. Self-report and behavioral outcomes as a function of experimental condition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The * represents significant differences between conditions, and its position indicates 
which conditions the difference is referring to. The + represents marginal differences. V 
represents measures that were taken in week 6 and then in week 12.  
 Week 3 Week 12 
 
Self-report measures 
  
Well-being 
 
 
  
Social connectedness 
 
  
Social identification    
 
Academic agency 
 
  
 
Educational commitment 
 
  
 
 
 
 
 
 
Quasi-behavioral measuresv 
  
Quantity of social 
connections 
 
 
 
 
 
  
Quality of social 
connections 
 
  
 
Behavioral measures 
  
GPA all n/a  
GPA psychology n/a  
 
 
  
Summary 
Comparing the G4E intervention against an active control condition that delivered 
group study guidance and a passive control condition that delivered EaU, provided significant 
evidence for the efficacy of the intervention. Specifically, the G4E intervention increased 
self-reported well-being and self-reported behaviorally assessed social connectedness relative 
to both control conditions. Unsurprisingly, given that it focused specifically on academic 
skills, the active control condition improved student grades relative to the passive control 
condition. However, despite not mentioning academic skills specifically, the G4E condition 
improved self-reported academic agency and educational commitment to the same degree as 
the active control condition, and both group intervention conditions were superior to the 
passive control condition (EaU) on these dimensions. 
Discussion 
We developed and tested a psycho-educational intervention designed to improve 
students’ abilities to manage their social connections in an academic setting. Results indicate 
that this intervention is effective in improving well-being, social connectedness, and self-
reported learning ability. The G4E group intervention, which focused on social skills, could 
be seen to improve wellbeing and belonging, while the group intervention that focused on 
academic skills demonstrated improvement in academic performance. Taken together, these 
data provide evidence of the power of small group interventions to improve a range of 
relevant outcomes for students. 
  
 
 
  
  
Supplementary materials 
 
GROUPS 4 EDUCATION: Group (social) condition schematic 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
• Welcome and overview 
• Consent forms, unique codes, confidentiality 
• Top level introduction to the importance of 
connectedness 
• Ice breaker activity 
 
Facilitator  
intro 
 
10 mins /  
10 total 
Students listen, participate in 
discussion, share ideas and 
experience, and complete 
activities in their workbooks. 
Schooling 
 
 
 
 
 
 
 
15 mins /  
25 total 
SECTION / TIMING KEY PSYCHO-EDUCATIONAL LEARNING POINTS DESCRIPTION OF ACTIVITIES 
Sourcing 
 
 
 
 
 
20 mins /  
55 total 
 
Scoping 
 
 
 
 
 
 
 
10 mins /  
35 total 
Students listen and ask 
questions. They then use either 
laptops or tablets to go to the 
online mapping url. They 
complete the on-screen tutorial 
and then go onto to create their 
own individual social identity 
maps. 
 
Students listen to facilitator, and 
then break out into pairs for the 
ice breaker activity 
 
AIMS: awareness of groups and their 
importance 
 
• Brainstorm groups in your life 
• Discuss benefits of groups 
• Present research of social connectedness 
• Thinking of groups as a resource 
• Thinking through group connections 
• Group norms 
 
Students work together to 
explore their thoughts and 
feelings about their map, and all 
leading towards the ideas that 
maps., and the social 
connections in them can 
change, according to what we 
need in life. 
 
Scaffolding 
 
 
 
 
 
 
 
 
 
 
 
 
30 mins /  
85 total 
 
AIMS: awareness of networks and their 
interrelations 
 
• Introduce social identity mapping 
• Talk about the value of everyone’s map, 
whether wide or narrow, big or small 
• Create social identity maps using the online 
portal 
• Print maps and put into workbooks 
 
AIMS: Understanding and making the most of 
our existing groups 
 
• Talk about the experience of mapping 
o What did you like about your map? 
o What did you not like? 
o What was surprising about your map? 
o What things would you like to change? 
 
AIMS: Understanding yourself and your groups, 
and making new group connections 
 
• Thinking about you as an individual (activities, 
preferences, values, educational goals…) 
• How are those part of you lived out in your 
groups? 
• Are their parts of you not represented in your 
maps? 
• Think of new groups, or group changes, 
which could better align your map with who 
you are and what you need right now at 
university 
 
 
Students create a self-aspect 
pie – visualisation of themselves 
as individuals. They then 
compare that to their maps, and 
identify areas of overlap as well 
as discrepancy. They use this to 
create a list of 3 new groups, or 
groups changes they would like 
to make to their maps, 
particularly focusing of what 
they need to help them feel 
positive at university. They 
create an SMART plan based 
on this list.  
 
AIMS: Setting expectations and trouble-shooting 
issues which may arise 
 
• Why is it hard to join groups? 
• What could get in the way of you fulfilling your 
SMART plans? 
• What are some strategies and solutions we 
can come up with? 
 
Sustaining 
 
 
 
 
 
 
20 mins /  
105 total 
 
Students work together to 
discuss why sometimes feeling 
socially connected can be hard, 
and what strategies they have 
tried to deal with this. They 
conclude the session by adding 
their new group connections to 
their map, to create an ideal 
map.   
 
5/10 minutes’ break 
  
 
GROUPS 4 EDUCATION: Group (study) condition schematic 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
• Welcome and overview 
• Consent forms, unique codes, confidentiality 
• Top level introduction to the importance of 
assignment writing skills 
• Ice breaker activity 
 
Facilitator  
intro 
 
10 mins /  
10 total 
Students listen and ask 
questions. They then use either 
laptops or tablets to go to the 
online mapping url. They 
complete the on-screen tutorial 
and then go onto to create their 
own individual social identity 
maps. 
 
Social 
identity 
mapping 
 
 
10 mins /  
20 total 
SECTION / TIMING KEY PSYCHO-EDUCATIONAL LEARNING POINTS DESCRIPTION OF ACTIVITIES 
Stages of 
assignment 
writing: an 
online 
module 
 
 
 
 
35 mins /  
80 total 
 
Thinking 
through 
assignment 
writing 
 
 
 
 
25 mins /  
45 total 
Students use their workbooks to 
go through various activities 
designed to get them to think 
through how they think they 
should write assignments, and 
how they actually do write 
assignments. Each activity is 
followed by a group discussion, 
so everyone can share ideas 
and experiences. 
 
Students listen to facilitator, and 
then break out into pairs for the 
ice breaker activity 
 
AIMS: mapping out the groups in our lives 
 
• Introduce social identity mapping 
• Talk about the value of everyone’s map, 
whether wide or narrow, big or small 
• Create social identity maps using the online 
portal 
 
Students work by themselves on 
laptops or tablets to complete 
the online module. Whilst 
working through, they jot down 
the 9 steps in their workbook, 
and once completed, they 
discuss in a group and write 
down what they found useful 
and why. 
 
Improving 
our 
assignment 
writing: 
SMART 
plan 
 
 
20 mins /  
100 total 
 
AIMS: to assess how we approach assignment 
now, and to learn new ways to improve our 
assignment writing skills 
 
• Assessing your current assignment writing 
skills 
• A time planning activity: the ideal versus the 
real! 
• Analysing what is involved in assignment 
writing 
 
AIMS: Looking in more depths as the various 
stages to writing an assignment 
 
• Understanding the 9 steps: 
1. Topic analysis 
2. Brainstorming 
3. Focus questions 
4. Begin research 
5. Refine focus questions 
6. Research and take notes 
7. Planning your writing 
8. Write and rewrite 
9. Editing and proof reading 
 
AIMS: To create a personalised action plan that 
identifies what we need to do to improve our 
assignment writing skills 
 
• Discuss the importance of turning good 
intentions into something achievable 
• On the basis of the previous activity, identify 3 
things which you personally could improve 
• Create a SMART plan for each of those 3 
things 
 
Students use the previous 
activity and discussion to 
identify 3 goals for improving 
their assignment writing skills. In 
their workbooks, they create a 
SMART plan for each of those 
goals. The talk through their 
SMART plans with the group. 
 
AIMS: Adding further groups to our social 
identity maps 
 
• Having just undergone a peer learning module 
together, let’s look again at our maps, and see 
if there are any groups we might like to add 
 
 
 
Revisiting 
our social 
identity 
maps 
 
 
5 mins /  
105 total 
 
Students are given a print out of 
their social identity maps, and 
for to conclude the session they 
are given time to relook at the 
maps, and add in any extra 
groups that they might want to 
see on their maps. 
 
5/10 minutes’ break 
  
Social connectedness data at three time points over the semester 
 
 Week 1  Week 6  Week 12 
 Group 
(Social) 
 
Group 
(Study) 
Control  Group 
(Social) 
 
Group 
(Study) 
Control  Group 
(Social) 
 
Group 
(Study) 
Control 
Total number 
of groups 
 
7.21a (1.70) 6.74a (1.69) 6.37b (1.54)  7.39a (2.38) 6.33b (1.51) 6.38b (2.07)  7.96a (2.4) 7.00b (1.85) 6.65b (1.76) 
Total number 
of positive 
groups 
 
5.10a (2.10) 4.62a (2.12) 4.07b (1.75)  5.22a (2.61) 4.28b (1.90) 4.46a (1.94)  5.59a (2.60) 4.62b (2.14) 4.44b (1.82) 
Total number 
of 
representative 
groups 
 
3.67a (1.84) 3.47a (1.79) 2.93b (1.71)  3.97a (2.33) 3.45a (1.90) 3.18b (1.62)  4.46a (2.55) 3.52b (2.15) 3.37b (1.86) 
Total number 
of well 
understood 
groups 
 
3.98a (1.66) 3.93b (1.80) 3.15b (1.73)  4.14a (2.14) 3.83b (1.88) 3.38b (1.74)  4.70a (2.33) 3.93b (2.14) 3.52b (1.56) 
Total number 
of high contact 
groups 
 
2.56 (1.37) 2.31 (1.30) 2.27 (1.48)  2.53 (1.59) 2.05 (1.13) 2.18 (1.47)  2.59 (1.44) 2.38 (1.31) 2.28 (1.64) 
Proportion of 
compatible 
groups 
0.75 (0.24) 0.74 (0.23) 0.74 (0.26)  0.79 (0.23) 0.80 (0.23) 0.85 (0.21)  0.83 (0.20) 0.78 (0.24) 0.82 (0.23) 
 
Notes:  Means with different subscripts indicate significant differences between encoding levels within each social context condition (p < .05) 
Thesis Discussion  
 
Thesis Discussion 
 
Learning is a foundational skill. In its generic form, learning represents a person’s 
ability to evolve, adapt and change across the life span. Not restricted to the early 
developmental years, learning—the acquisition of new knowledge—is as relevant to a new 
recruit in the police force, as to a parent learning to bring up their child, or a widower trying 
to navigate the transition into a retirement home. Humans must learn if they are to succeed, 
and a need to adapt and adjust to changes in life’s trajectories is vital when it comes to the 
successful management of those trajectories. Experientially however, learning doesn’t always 
go as hoped. Everyone can recall a time, whether at school, work, or a visit to the doctor, 
when new information simply was not ‘going in’. The goal of this thesis was to understand 
how social context acts to shape this learning process, and how to exploit this knowledge to 
structure social context in ways that improve learning outcomes.  
The topic of learning has been studied from many psychological angles, including 
behavioural, cognitive, developmental or constructivist perspectives. This diversity in 
approach reflects the breadth of the concept, in which a variety of processes are implicated—
attention, perception, memory, motivation, and cognition, to name but a few. Such breadth 
affords fascinating psychological study, and it is therefore strange that it is only 
comparatively recently that social psychology has turned its attention to learning. While 
traditional learning research has identified that poor learning is attributable in part to 
diminished attention, drained motivation, and impoverished cognition, work remains to be 
done to identify the social factors that support and scaffold these individual processes.  
This thesis argued that learning is a social process involving the interaction of a 
person’s self with the environment in which they are learning. Whether it takes place in a 
school, an organisation, on a sports field, or in clinician’s office, learning involves the 
delivery of knowledge from one person to another, and thus sensitivity to social dynamics is 
imperative when it comes to understanding both the process and the outcomes of learning.  
The four chapters in this thesis take a social identity approach to investigate the 
impact of social context on learning. The social identity approach reframes the self as a 
dynamic entity that is constructed and maintained by its sense of connectedness to others. 
Through an understanding of the importance of social group memberships in our lives—
however minimal those alliances might be—the approach provides an understanding of how 
the social becomes the self, and how individual psychological processes are informed by 
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those group memberships (Ouwerkerk & Ellemers, 2002). This contextual understanding of 
human psychology is fundamental when it comes to learning, as this process plays out in a 
range of social settings, and between a range of different people.  
In particular, self-categorization theory (Turner, 1982; Turner et al., 1987, 1994) 
provides an account of the social self-concept that is foundational to theorizing about social 
identity and learning. This is because this theoretical framework provides a way of 
understanding the socio-cognitive mechanics of social identity. When a female student takes 
her seat in an engineering lecture, her identity may (or may not) align with others in that 
context, and this situated dynamic will impact on this learner in ways that are significantly 
different from the saliency of her identity as a mother when as she dropped off her child at 
school earlier in the day. These different situated identities will inform our student’s 
thoughts, feelings, and behaviours in different contexts. In this thesis, I argued that these 
situated identities will also inform her learning. Defined as a process by which the self 
changes following input from external stimuli, a thorough investigation of learning requires a 
theoretical perspective capable of understanding not only the contextual nature of the self, but 
also how the social environment structures the self—its boundaries, its structures, and 
therefore its capacity to learn. The social identity approach provides one such perspective.  
Learning from a Social Identity Perspective 
This thesis aimed to test the overarching hypothesis that social identities impact 
significantly on learning. Two chapters developed novel measures to assess learning and 
social identity (Chapters 1 and 3, respectively), and that solved problems of administration 
and scope of established methods. The remaining two chapters deployed these measures to 
test the hypotheses that shared social identity enhances the learning process and improves 
learning outcomes in applied settings (Chapters 2 and 4, respectively). As such, the 
contributions of this thesis to the literature are methodological as well as theoretical in nature.  
Beginning in the laboratory, Part 1 of the thesis assessed the impact of social context 
on the learning process. Exploiting the role of the self in the learning process, Chapter 1 
developed and validated an online tool to measure self-referential encoding. The self-
reference paradigm has traditionally been administered in person, with experimenters reading 
out words for participants to encode, and participants subsequently recalling them on paper. 
In order to scale this paradigm beyond face-to-face settings, it was necessary to develop an 
online version of this tool (Bentley et al., 2017a). Having done this, results demonstrated that 
the online tool reliably re-created the standard self-reference effect. Indeed, a meta-analysis 
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revealed that the mean effect size of self-referential encoding on recall was comparable to the 
effect size reported using the original paradigm (Symons & Johnson, 1997). 
Chapter 2 used this measure to assess the impact of social context on the learning 
process (Bentley et al., 2017b). Results revealed that the effectiveness of self- and other-
referential encoding was influenced by whether participants felt socially included or 
excluded. Specifically, when participants were included, levels of other-referential encoding 
resulted in memory traces equivalent to those associated with the usually superior self-
referential encoding. However, when participants were excluded, levels of other-referential 
encoding resulted in worse memory traces than self-referential encoding—an effect that was 
replicated in a control condition when participants did not expect to interact with the other. 
These effects were observed despite participants engaging in only minimal social 
interactions. Unlike previous research that has illustrated the impact of social context on 
learning outcomes (Aronson et al., 1999; Croizet & Claire, 1998; Steele, 1997), Chapter 2 
demonstrated for the first time that shared social identity impacts on implicit levels of 
information encoding. This research therefore revealed how important social dynamics are to 
the learning process, showing empirically that a sense of connectedness between the learner 
and the people around them (teachers, peers, employees, therapists, etc.) impacts on whether 
or not they are able to successfully learn new information. 
Moving from the laboratory to the field, Part 2 of the thesis assessed the impact of 
social context on learning outcomes. Mirroring the methodological contribution of Chapter 1, 
Chapter 3 developed and validated an online tool for generating visual representations of a 
person’s social identities (Bentley et al., invited revision). In a methodological advance on 
traditional Likert-type measures, the online social identity mapping tool incorporates 
measures of a range of social identity dimensions, from positivity to prototypicality, and from 
support to time spent with groups. The contextual and predictive validity of the tool was 
tested in a range of different samples chosen to represent key transitional moments in life 
when a person’s well-being may be vulnerable to loss of social connection. Results revealed 
the tool to be psychometrically robust, and with high predictive validity. The tool was also 
exploited to generate a novel social identity construct: an ideal group, known as a 
supergroup. Using longitudinal data, increases in a person’s supergroups predicted 
improvements in well-being over time. This tool heralds a new direction for social identity 
research: in addition to solving ongoing theoretical debates through the use of advanced 
measurement, it places agency in the hands of participants, who are able to map out and 
reflect on their own social landscapes, both as they are today, and as they may be in the 
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future. This feature has great potential for incorporation into interventions to allow 
individuals to explore how they may have changed, or hope to change as they progress 
through life.  
Chapter 4 deployed the online social identity mapping tool in the design and delivery 
of a social-identity informed intervention to improve learning outcomes (Bentley et al., under 
review). The intervention was built around a small-group workshop format in which students 
were led through a series of modules targeting social identity knowledge, mapping, and 
understanding. The intervention was compared against two control conditions. Results from 
the trial demonstrated that students in the GROUPS 4 EDUCATION condition showed superior 
social connectedness on self-report and behavioural measures, and better self-reported well-
being than students in the education-as-usual control condition. In addition, despite including 
no specific information about study skills, students in the GROUPS 4 EDUCATION condition 
showed equal levels of academic confidence and commitment to study as students in the 
Group Study condition. These effects were found immediately following the intervention, as 
well as nine weeks later at the end of the semester. Not wholly unexpectedly, the active 
control condition that focused on study skills significantly improved academic grades 
compared to the passive control condition. This suggests that future interventions might 
profitably incorporate some academically-focused content into the currently socially-focused 
GROUPS 4 EDUCATION intervention in order to increase the breadth of improvements students 
might enjoy. 
This thesis shows that learning and educational outcomes are not ‘naturally’ stratified 
according to identity-based categorizations, such as gender, socio-economic status or 
ethnicity (Autin et al., 2018; Batruch, Autin, Bataillard, & Butera, 2018; Croizet et al., 2017; 
Goudeau & Croizet, 2017; Trostel, 2015). Many psychological processes are vulnerable to 
the impact of social contextual factors, and it follows that the process and outcomes of 
learning are sensitive to those same influences. This thesis demonstrated the power of these 
social influences—ones that are often not adequately taken into account when delivering, 
experiencing or assessing learning. By exploring the impact of social context on the learning 
process, researchers can begin to understand—and more importantly, address—discrepancies 
in learning outcomes, allowing us to move beyond opinions that intellectual differentials 
reflect only genetic (Erlenmeyer-Kimling & Jarvik, 1963; Plomin & Petrill, 1997), or 
environmentally determined differences (Herrnstein & Murray, 1996). In particular, viewing 
the mechanisms of learning through a social identity lens allows researchers to see ways 
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forward to improving learning outcomes, particularly for those most vulnerable to the barbs 
of educational inequality.  
Moving Forward 
The work described in this thesis has made methodological, theoretical, and applied 
contributions to the literature on learning. In terms of methodological advancements, Chapter 
1 detailed the development of an online tool to measure self-referential encoding—a tool able 
to assess the impact of social context on the way that information is implicitly encoded. 
Furthermore, Chapter 3 detailed the development of the online social identity mapping tool, 
which represents a methodological break-through in terms of both the measurement and 
articulation of social group membership, and that is particularly useful when assessing 
identity development during transitional moments in life, such as educational trajectories.  
In terms of theoretical advancements, the findings in Chapter 2 represent an empirical 
manifestation of a social identity premise: as the self connects to others, its own 
psychological parameters expand to include those others as part of the self. This discovery 
has direct implications for how we understand the flow of information between people—an 
underlying mechanism of the learning process. Furthermore, in terms of understanding 
differences in types of social connection, the online social identity mapping tool provides 
comparative measures of both the quantity and quality of group memberships, as well as 
indices of group types, such as supergroups. The question of how these different 
manifestations of social identity impact on various outcomes, such as well-being, and 
educational commitment, are of paramount importance when trying to understand learning 
outcomes more generally.  
In terms of applied advancements—and directly linked to the knowledge gleaned 
from developments such as the social identity mapping tool—the work in this thesis directly 
contributes to the design and application of educational interventions to be deployed in real-
world settings with the goal of improving learning outcomes. Indeed, Chapter 4 detailed the 
development and testing of one such intervention based on social identity principles. 
Compared against education as usual, and a tightly matched active control condition, this 
intervention was shown to improve social connectedness and well-being, as well as showing 
promise for improving academic attitudes in the educational context. 
Although beyond the scope of this thesis, research in each of these areas can (and 
will) continue to develop and be refined in future investigations. First, although the online 
social identity mapping process is in early phases of development, its successful use within 
Thesis Discussion 
 
163 
the GROUPS 4 EDUCATION program (Chapter 4) suggests it may be profitably deployed in a 
wide range of learning settings—not only education, but also organisational and clinical 
contexts. In addition to use in targeted interventions, the mapping tool may even be adapted 
to constitute an intervention itself. This would take the form of participants creating a social 
identity map—thus making salient their social context, and then assessing the impact of that 
saliency on a variety of other constructs (compared against a condition in which the map was 
created after completing measures of other constructs). This design would have the dual 
benefit of raising identity awareness experimentally, as well as serving as a method for 
tracking identity processes over time. Plans for future extensions of the mapping tool are also 
underway, in which participants will be given maps pre-populated with particular identities, 
and asked to position those identities according to certain criteria—similarity to the self, for 
instance. The online social identity mapping tool could thus be applied to assess self-
categorization hypotheses concerning the relationship between the self and social groups that 
have hitherto received more theoretical than empirical support.   
Second, given that the need for successful education interventions has never been 
greater, there is clearly scope to further refine and improve the GROUPS 4 EDUCATION 
intervention. Student intakes are increasing, as is the diversity of student populations, and 
with these changing demographics comes increases in student loneliness, depression, 
disengagement, and attrition. In this context, the GROUPS 4 EDUCATION is garnering interest, 
and is being prepared for roll-out in several Australian and UK-based universities. In the next 
phase of GROUPS 4 EDUCATION, for instance, the programme will be designed to incorporate 
an academically informed learning module within the workshop itself, in order to (1) give 
students an in vivo experience of peer group learning, and (2) provide a window of 
opportunity within the programme to deliver context specific learning, such as information on 
how to write assignments, or how to prepare for exams. This development represents an 
integration of the Group Social and the Group Study condition (as operationalised in Chapter 
4) in order to harness the academic uplift demonstrated by the Group Study condition 
alongside the well-being, academic control, and commitment uplift demonstrated by the 
Group Social condition.  
Finally, the technological and methodological advancements detailed in this thesis—
the online measurement of self-referential encoding, and the online social identity mapping 
tool, lend themselves to the development of further psychological interventions that are able 
to be scaled and targeted to suit a wide range of different populations. For instance, being 
mindful of issues of scale, it is clear that not all universities or teachers can afford to spend 
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hours in small group interactions with students (particularly as class sizes increase and online 
learning becomes more popular). This presents universities with a need to deliver 
interventions that prove effective even when not facilitated face-to-face. Due to the versatility 
of the online social identity mapping tool, we are therefore now developing online versions of 
the GROUPS 4 EDUCATION programme, as well as versions that incorporate online interactive 
features, but within a facilitated face-to-face environment. These various iterations of 
delivery method—from fully facilitated through to partially facilitated through to fully 
online, will allow us to test the boundary conditions of the G4E intervention. Previous 
research has highlighted the need for the group itself to serve as a vehicle for learning, and 
there remain questions to be answered about how much of this effectiveness will be lost when 
moving away from the face-to-face format. This work will continue to advance, and with it, 
our understanding of how to use social identity knowledge to improve a variety of 
outcomes—from learning to wellbeing to connectedness, and in so doing, empowering 
increasing numbers of vulnerable learners. 
Conclusion 
Learning is profoundly influential in determining life outcomes at both individual and 
societal levels. Modern Western notions of education aspire to provide limitless possibilities 
for all in terms of vocational and life-style choices, and yet it seems that the education system 
is riddled with invisible barriers to people’s sense of connectedness and belonging within the 
learning environment. The net result is that learning is still often a challenge for people 
whose identity does not ‘fit’ with a particular social context. Using the social identity 
approach as a compass, this thesis navigated from the laboratory to the classroom, 
investigating both the social foundations as well as the social facilitation of learning. 
Evidence emerged that confirmed the importance of social identity for learning, and which 
demonstrated that promoting shared social identity can indeed improve learning processes as 
well as learning outcomes.  
Thesis Discussion  
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